LACROSSESOLUTIONS

LA CROSSE BOILING WATER REACTOR
FINAL STATUS SURVEY RELEASE RECORD

WASTE GAS TANK VAULT BASEMENT
SURVEY UNIT B1-010-004




FSS RELEASE RECORD
WGTV BASEMENT
SURVEY UNIT B1-010-004

g

LACROSSESOLUTIONS

W = 8/15/19
PREPARED BY / DATE: B -
R. F. Yetter 111, Survey Design Specialist
REVIEWED BY / DATE: 81519
7 N
R. Yetter, Director, Radiological Site Closure
/] § ;
REVIEWED BY / DATE: /)ﬁ(% L el 8/28/13
P. Hollenbeck, Radiological Engineer
a 4
APPROVED BY / DATE: _ - j.».fe::%// %— - 8/28/19

S. Zoller, F§S Manager



FSS RELEASE RECORD

WGTV BASEMENT LACROSSESOLUTIONS
SURVEY UNIT B1-010-004
TABLE OF CONTENTS
1. EXECUTIVE SUMMARY 5
2.  SURVEY UNIT DESCRIPTION 5
3. CLASSIFICATION BASIS 6
4. DATA QUALITY OBJECTIVES 9
5.  SURVEY DESIGN 13
6. SURVEY IMPLEMENTATION 18
7. SURVEY RESULTS 21
8. QUALITY CONTROL 25
9. INVESTIGATIONS AND RESULTS 25
10. REMEDIATION AND RESULTS 25
11. CHANGES FROM THE FINAL STATUS SURVEY PLAN 25
12. DATA QUALITY ASSESSMENT 25
13. ANOMALIES 26
14. CONCLUSION 26
15. REFERENCES 27
16. ATTACHMENTS 27
ATTACHMENT 1 — FIGURES ANDMAPS ........c.ccooiiiiiiiiiiiiiiei e 28
ATTACHMENT 2 — ISOCS GEOMETRIES ........ccccociiiiiiiiiiiiiiiieie e 30
ATTACHMENT 3 — SIGN TEST .........cooiiiiiiiiiiieee e 35
ATTACHMENT 4 — QUALITY CONTROL ASSESSMENT ........ccovciuiiiiiiiiiiiieieesiee et 37
ATTACHMENT 5 — GRAPHICAL PRESENTATIONS...........ccocoiiiiiiiiiiiiiiiiiiicicc e 39
ATTACHMENT 6 — MEASUREMENT ANALYTICAL REPORTS .......ccoooiiiiiiiiiiiiiiiteeeeeseeee e 47



FSS RELEASE RECORD
WGTV BASEMENT
SURVEY UNIT B1-010-004

LACROSSESOLUTIONS

LIST OF TABLES

Table 3-1 - WGTYV Continuing Characterization Concrete Core Analysis Summary - On-site
Table 3-2 - WGTYV Continuing Characterization Concrete Core Analysis Summary - Off-site
Table 4-1 - WGTYV Dose Significant Radionuclides and Mixture

Table 4-2 - WGTYV Base Case DCGLs (DCGL35)

Table 4-3 - WGTYV Operational DCGLs (OpDCGL35)

Table 5-1 - WGTYV Surrogate Ratio

Table 5-2 — Action Levels for Survey Unit B1-010-004

Table 5-3 — Number of ISOCS Measurements based on Areal Coverage
Table 5-4 — Adjusted Minimum Number of ISOCS Measurements

Table 5-5 - Investigation Levels

Table 5-6 - Synopsis of Survey Design

Table 7-1 — Summary of Systematic, Judgmental, and QC Measurements
Table 7-2 — Summary of ISOCS Systematic Measurement Statistical Quantities

Table 7-3 — Summary of ISOCS Judgmental Measurement

Table 7-4 — Summary of Replicate ISOCS Measurements for QC

Table 16-1 — B1-010-004 Sign Test

LIST OF FIGURES

Figure 6-1 - ISOCS Measurement
Figure 16-1 - WGTYV ISOCS Measurement Locations

Figure 16-2 - Quantile Plot for Cs-137 Concentration

Figure 16-3 - Quantile Plot for Co-60 Concentration

Figure 16-4 - Quantile Plot for Eu-152 Concentration

Figure 16-5 - Quantile Plot for Eu-154 Concentration

Figure 16-6 - Histogram for Cs-137 Concentration

Figure 16-7 - Histogram for Co-60 Concentration

Figure 16-8 - Histogram for Eu-152 Concentration

Figure 16-9 - Histogram for Eu-154 Concentration

Figure 16-10 - Retrospective Power Curve for B1-010-004

21
29
40
41
42
43
44
44
45
45
46



FSS RELEASE RECORD
WGTV BASEMENT

—

LACROSSESOLUTIONS

SURVEY UNIT B1-010-004

ALARA
BFM
DQO
DCGL
DCGLs
EMC
FOV

FSS

IC

ISOCS
LACBWR
LBGR
LTP
MARSSIM
MDC
OpDCGLs
QAPP

QC

ROC

SOF
UBGR
WGTV
WTB

LIST OF ACRONYMS AND ABBREVIATIONS
As Low As Reasonably Achievable
Basement Fill Model

Data Quality Objective

Derived Concentration Guideline Level

Basement Derived Concentration Guideline Level

Elevated Measurement Comparison

Field-of-View

Final Status Survey

Insignificant Contributors

In-Situ Object Counting System

La Crosse Boiling Water Reactor

Lower Bound of the Gray Region

License Termination Plan

Multi-Agency Radiation Survey and Site Investigation Manual
Minimum Detectable Concentration

Basement Operational Derived Concentration Guideline Level
Quality Assurance Project Plan

Quality Control

Radionuclides of Concern

Sum-of-Fraction

Upper Bound of the Gray Region

Waste Gas Tank Vault

Waste Treatment Building



FSS RELEASE RECORD ——

WGTV BASEMENT LACROSSESOLUTIONS
SURVEY UNIT B1-010-004

1. EXECUTIVE SUMMARY

This Final Status Survey (FSS) Release Record for survey unit B1-010-004, Waste Gas
Tank Vault (WGTV) Basement, has been generated in accordance with LaCrosseSolutions
procedure LC-FS-PR-009, Final Status Survey Data Reporting (Reference 1) and satisfies
the requirements of Section 5.11 of the La Crosse Boiling Water Reactor License
Termination Plan (LACBWR LTP) (Reference 2).

An FSS sample plan for this survey unit was developed in accordance with
LaCrosseSolutions procedure LC-FS-PR-002, Final Status Survey Package Development
(Reference 3), the LACBWR LTP, and with guidance from NUREG-1575, Revision 1,
Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM) (Reference 4).

This survey unit has a MARSSIM classification of 1. A survey plan was designed based
upon use of the Sign Test as the nonparametric statistical test for compliance. Both the Type
I () and Type II (B) decision error rates were set at 0.05. As a systematic measurement
population, twenty-two (22) measurements using the Canberra In-Situ Object Counting
System (ISOCS) were acquired from the survey unit. One (1) additional judgmental ISOCS
measurement was collected to capture the surface area of the sump within the survey unit.
In addition, surface scanning was performed on 100% of the floor in the survey unit.

The analytical results for all systematic measurements taken in survey unit B1-010-004
indicate that the maximum Sum-of-Fraction (SOF),considering the concentration of all
applicable Radionuclides of Concern (ROC), either by direct measurement or by inference,
is equal to 0.2410 when applying the respective Operational Derived Concentration
Guideline Levels (OpDCGLg). Therefore, the null hypothesis is rejected and survey unit
B1-010-004 is acceptable for unrestricted release.

The mean SOF for systematic measurements when applying the respective Base Case
DCGLs (DCGLg) is 0.0075. The SOF for the judgmental measurement, when compared to
the DCGLg, is 0.9903. The total SOF, when factoring in the area-weighted SOF of the
judgmental measurement is 0.0233, which equates to a dose of 0.5813 mrem/yr.

2. SURVEY UNIT DESCRIPTION

B1-010-004 is an impacted Class 1 basement survey unit. This survey unit housed Waste
Gas Decay Tanks which were used in the operation or support of the nuclear steam system.
All internal systems were removed during demolition. At end-state, the survey unit
consisted of the concrete floor, concrete walls up to 3 feet below grade (636 foot elevation),
a concrete support column in the center of the floor that extends up to 3 feet below grade,
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and a 3-foot by 3-foot by 3-foot deep sump in the north-west corner. The total surface area
of the survey unit is 311 m?.

3. CLASSIFICATION BASIS

Based on the Historical Site Assessment (Reference 5), the WGTV basement was identified
as a Class 1 area.

The initial site characterization surveys performed by EnergySolutions were conducted
between October 9, 2014, and August 6, 2015. Because of limited accessibility, the WGTV
interior structural surfaces characterization was deferred.

A Contamination Verification Survey of the WGTV (17-0854) was conducted on May 19,
2017. The findings of the survey revealed dose rates of less than 2 mrem/hr. Loose surface
contamination levels for alpha were all found to be less than MDC. One (1) elevated beta
reading of 1,315 dpm/100cm? was discovered and “locked down” with a paint fixative. The
follow-up loose contamination survey revealed only 51 dpm/100cm? for beta, which is
below the 1,000 dpm/100cm? limit.

Continuing characterization surveys of the interior surfaces of the WGTV were conducted
between August 29, 2017 and September 1, 2017. The survey design called for the
acquisition of eight (8) subsurface soil samples and eight (8) concrete core samples, in
addition to a 100% scan of the floor and the collection of thirty (30) loose surface
contamination samples. A Ludlum Model 44-10 detector attached to a Ludlum Model 2350-
1 instrument was used for the scan survey. Concrete core locations were determined at
locations of highest scan indications.

Four (4) subsurface soil samples were collected on the building perimeter soil and four (4)
subsurface soil samples were collected from beneath concrete core samples. The subsurface
soil samples were analyzed for the full suite of ROC off-site by GEL Laboratories. Out of
the eight (8) subsurface soil samples, Cs-137 was detected at concentrations above MDC in
three (3) of the samples, at a maximum concentration of 0.108 pCi/g. No other ROC were
identified in the subsurface soil samples.

Five (5) concrete core samples were collected from the floor, two (2) from the sump, and
one (1) was collected on the lower wall in the survey unit. The cores were 3” in diameter
and 6 deep. Table 3-1 below summarizes the results from the concrete core analyses using
the on-site gamma spectroscopy system. Only the top half-inch puck from each core was
analyzed.
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Table 3-1 - WGTYV Continuing Characterization Concrete Core Analysis Summary - On-

site
g Cs-137
Sample ID Su:fcace Activity
(pCi/g)

B1-010-04A-CJFC-009-CV 0-0.5" Top 5.95E+00
B1-010-04A-CJFC-009-CV 0-0.5" Bottom 2.70E+00
B1-010-04A-CJFC-010-CV 0-0.5" Top 1.05E+01
B1-010-04A-CJFC-010-CV 0-0.5" Bottom 6.11E+00
B1-010-04A-CJFC-011-CV 0-0.5" Top 4.63E+00
B1-010-04A-CJFC-011-CV 0-0.5" Bottom 1.59E+00
B1-010-04A-CJFC-012-CV 0-0.5" Top 3.16E+00
B1-010-04A-CJFC-012-CV 0-0.5" Bottom 8.82E-01
B1-010-04A-CJFC-013-CV 0-0.5" Top 1.48E+02
B1-010-04A-CJFC-013-CV 0-0.5" Bottom 5.07E+01
B1-010-04A-CJFC-014-CV 0-0.5" Top 7.42E+01
B1-010-04A-CJFC-014-CV 0-0.5" Bottom 2.27E+01
B1-010-04A-CJWC-015-CV 0-0.5" Top 4.74E-02
B1-010-04A-CJWC-015-CV 0-0.5" Bottom 8.89E-02
B1-010-04A-CJFC-016-CV 0-0.5" Top 5.48E+00
B1-010-04A-CJFC-016-CV 0-0.5" Bottom 2.05E+00

Note: Bold values indicate activity above MDC

Cs-137 was detected in concentrations above MDC in seven (7) of the eight (8) pucks
analyzed. No other ROC were identified in the continuing characterization concrete cores.

All of the top half-inch pucks from each concrete core sample were sent off-site to Gel
Laboratories for gamma spectroscopy and HTD analysis. Table 3-2 summarizes the results
of the off-site analyses.
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Cs-137 was positively identified in seven (7) of the eight (8) core samples. Co-60 was
positively identified in two (2) of the eight (8) core samples. Other significant radionuclides
identified at concentrations greater than their respective MDCs include Am-141, Pu-238,
Pu-239/240, Pu-241, Tc-99, and Ni-63.

Section 5.1 of the LTP states that the actual Insignificant Contributor (IC) dose will be
calculated for each individual sample result using the DCGLs from TSD RS-TD-313196-
004, LACBWR Soil DCGL, Basement Concrete DCGL, and Buried Pipe DCGL, Table 35
(Reference 6) for basement structures. If the IC dose calculated is less than the IC dose
assigned for DCGL adjustment, then no further action will be taken. If the actual IC dose
calculated from the sample result is greater than the IC dose assigned for DCGL adjustment,
then a minimum of five (5) additional investigation samples will be taken around the
original sample location. Each investigation sample will be analyzed by the on-site gamma
spectroscopy system and sent for HTD analysis (full suite of radionuclides from LTP Table
5-1). As with the original sample, the actual IC dose will be calculated for each investigation
sample. In this case, the actual calculated maximum IC dose from an individual sample
observed in the survey unit will be used to readjust the DCGLs in that survey unit. If the
maximum IC dose exceeds 10%, then the additional radionuclides that were the cause of
the IC dose exceeding 10% will be added as additional ROC for that survey unit. The survey
unit-specific DCGLs used for compliance, the ROC for that survey unit, and the survey data
serving as the basis for the IC dose adjustment will be documented in the release record for
the survey unit.

An assessment of the results of continuing characterization confirmed that the IC dose is
unchanged (dose fraction less than 10%).

Based upon review of the historical information, the results of the characterization survey
data, and completion of a final Survey Unit Classification Worksheet, the correct final
classification of survey unit B1-010-004 was determined to be Class 1.

4. DATA QUALITY OBJECTIVES

FSS planning and design relies on a properly executed Data Quality Objective (DQO)
process to ensure, through compliance with explicitly defined inputs and boundaries, that
the primary objective of the survey is satisfied. The DQO process is described in the
LACBWR LTP in accordance with MARSSIM. The appropriate design for a given survey
was developed using the DQO process as outlined in Appendix D of MARSSIM.

The DQO process incorporated hypothesis testing and probabilistic sampling distributions
to control decision errors during data analysis. Hypothesis testing is a process based on the
scientific method that compares a baseline condition to an alternate condition. The baseline
condition is technically known as the null hypothesis. Hypothesis testing rests on the



FSS RELEASE RECORD ——

WGTV BASEMENT LACROSSESOLUTIONS
SURVEY UNIT B1-010-004

premise that the null hypothesis is true and that sufficient evidence must be provided for
rejection. In designing the survey plan, the underlying assumption, or null hypothesis was
that residual activity in the survey unit exceeded the release criteria. Rejection of the null
hypothesis would indicate that residual activity within the survey unit does not exceed the
release criteria. Therefore, the survey unit would satisfy the primary objective of the FSS
sample plan.

The primary objective of the FSS sample plan is to demonstrate that the level of residual
radioactivity in survey unit B1-010-004 did not exceed the release criteria specified in the
LTP and that the potential dose from residual radioactivity is As Low As Reasonably
Achievable (ALARA).

LaCrosseSolutions TSD RS-TD-313196-001, Radionuclides of Concern during LACBWR
Decommissioning (Reference 7) established the basis for an initial suite of potential ROC
for decommissioning. LTP Chapter 2 provides detailed characterization data that describes
current contamination levels in the basements and soils from the characterization campaign
conducted from September 2014 through August 2015. The initial survey data for
basements was based on core samples obtained from the walls and floors of the Reactor
Building, Waste Treatment Building (WTB), and the balance of the basement structures
(primarily the Piping Tunnels) at biased locations with elevated contact dose rates,
contamination levels, and/or evidence of leaks/spills. During subsequent characterizations,
additional cores were obtained from the Reactor Building and the WGTV. TSD RS-TD-
313196-001 evaluates the results of the concrete core analysis data from the Reactor
Building, WTB, Piping Tunnels and WGTYV and refines the initial suite of potential ROC
by evaluating the dose significance of each radionuclide.

Insignificant dose contributors were determined consistent with the guidance contained in
Section 3.3 of NUREG-1757, Volume 2, Revision 1, Consolidated Decommissioning
Guidance — Characterization, Survey, and Determination of Radiological Criteria, Final
Report (Reference 8). In all soil and concrete scenarios, Cs-137, Co-60, Sr-90, Eu-152 and
Eu-154 contribute nearly 100% of the total dose. The remaining radionuclides were
designated as insignificant dose contributors and are eliminated from further detailed
evaluation. Therefore, the final ROCs for LACBWR soil, basement concrete and buried
piping are Cs-137, Co-60, Sr-90, Eu-152 and Eu-154.

LTP Chapter 6, Section 6.14.1 discusses the process used to derive the ROC for the
decommissioning of LACBWR, including the elimination of insignificant dose contributors
(IC) from the initial suite. Table 4-1 presents the ROC for the decommissioning of
basements at LACBWR and the normalized mixture fractions for the WGTV based on the
radionuclide mixture.

10
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Table 4-1 - WGTYV Dose Significant Radionuclides and Mixture

Radionuclide Fraaz‘;;;;g;:;;%gtiv“y
Co-60 0.010
Sr-90 0.019
Cs-137 0.957
Eu-152 0.010
Eu-154 0.003

(1) Based on maximum percent of total activity from Table 22 of RS-TD-
313196-001, normalized to one for the dose significant radionuclides.

LTP, Section 5.2 states that each radionuclide-specific Base Case DCGL is equivalent to
the level of residual radioactivity (above background levels) that could, when considered
independently, result in a Total Effective Dose Equivalent of 25 mrem/yr to an Average
Member of the Critical Group. To ensure that the summation of dose from each source term
is 25 mrem/yr or less after all FSS is completed, the Base Case DCGLs are reduced based
on an expected, or a priori, fraction of the 25 mrem/yr dose limit from each source term.
The reduced DCGLs, or “Operational” DCGLs can be related to the Base Case DCGLs as
an expected fraction of dose based on an a priori assessment of what the expected dose
should be based on the results of site characterization, process knowledge and the extent of
planned remediation. The Operational DCGL is then used as the DCGL for the FSS design
of the survey unit (calculation of surrogate DCGLs, investigations levels, etc.). Details of
the Operational DCGLs derived for each dose component and the basis for the applied a
priori dose fractions are provided in LC-FS-TSD-002, Operational Derived Concentration
Guideline Levels for Final Status Survey (Reference 9).

The dose contribution from each ROC is accounted for using the SOF to ensure that the
total dose from all ROC does not exceed the dose criterion. A Base Case DCGL that is
established for the average residual radioactivity in a survey unit is equivalent to a DCGLw.

At LACBWR, compliance is demonstrated through the summation of dose from five (5)
distinct source terms for the end-state (basements, soils, buried pipe, above ground
structures, and groundwater). When applied to backfilled basements below the 636 foot
elevation, the DCGLs are expressed in units of activity per unit of area (pCi/m?).

The Basement Fill Model (BFM) applies to the steel-reinforced concrete walls and floors of
the backfilled Reactor Building and WGTYV below the 636 foot elevation. BFM DCGLs
(DCGLB) apply to basement concrete and are calculated in LTP Chapter 6, Section 6.13.
The insignificant dose contributor percentages for the most limiting basement scenario was

11



FSS RELEASE RECORD .

WGTV BASEMENT LACROSSESOLUTIONS
SURVEY UNIT B1-010-004

used to adjust the DCGLg to account for the dose from the eliminated insignificant
contributor radionuclides. The DCGLg values for the WGTYV from LTP Chapter 5, Section
5.2.1 are reproduced below in Table 4-2.

Table 4-2 - WGTYV Base Case DCGLs

Radionuclide WGTV DCGLe
(pCi/m?)
Co-60 4.10E+06
Sr-90 6.40E+06
Cs-137 1.76E+07
Eu-152 9.69E+06
Eu-154 8.97E+06

The Operational DCGLs are then used as the DCGL for the FSS design of the survey unit
(calculation of surrogate DCGLs, investigation levels, etc.). The BFM OpDCGLg for the
unrestricted release of the WGTV survey unit from LTP Chapter 5, Section 5.2.2 are
provided in Table 4-3.

Table 4-3 - WGTYV Operational DCGLs

. . WGTYV OpDCGLs8
Radionuclide .

(pCi/m?)
Co-60 2.87E+05
Sr-90 4.48E+05
Cs-137 1.23E+06
Eu-152 6.78E+05
Eu-154 6.28E+05

Instrument DQOs included a verification of the ability of the survey instrument to detect the
radiation(s) of interest relative to the Operational DCGL. The Canberra ISOCS was selected
as the primary instrument used to perform FSS of basement surfaces. Response checks were
required prior to issuance and after use. Control and accountability of ISOCS units was
required to assure data quality.

As part of the DQOs applied to laboratory processes, analysis results were reported as actual
calculated results. The actual recorded value was used as the recorded FSS result for
measurement and/or sample values that are less than MDC. Negative values were recorded
as “zero.” Results were not reported as “less than MDC” (< MDC). Sample report

12
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summaries included unique sample identification, analytical method, radionuclide, result,
uncertainty, laboratory data qualifiers, units, and the observed MDC.

In accordance with the LTP, for laboratory analysis, MDCs less than 10% of the Operational
DCGL were preferable while MDCs up to 50% of the Operational DCGL were acceptable.
The minimum acceptable MDC for measurements obtained using field instruments was
50% of the applicable Operational DCGL.

S. SURVEY DESIGN

The level of effort associated with planning a survey is based on the complexity of the
survey unit and nature of the hazards. Guidance for preparing FSS plans is provided in
procedure LC-FS-PR-002, Final Status Survey Package Development.

The DQO process determined that Co-60, Sr-90, Cs-137, Eu-152, and Eu-154 would be the
ROC in survey unit B1-010-004. During FSS, concentrations for the HTD ROC Sr-90 are
inferred using a surrogate approach. Cs-137 is the principle surrogate radionuclide for Sr-
90. Both Sr-90 and Cs-137 was positively detected in all thirty (30) concrete core samples
assessed in the Reactor Building, Piping Tunnels, and WTB. For the WGTV, Sr-90 was not
detected in any of the eight (8) core samples assessed during continuing characterization.
The 95% Upper Confidence Limit (UCL) of the Cs-137 fractions was chosen to represent
the overall nuclide mix for soils/buried pipe, the Reactor Building, and the WGTV. The
surrogate ratio for the WGTYV is given in Table 5-1.

Table 5-1 —- WGTYV Surrogate Ratio
Radionuclides Ratio
Sr-90/Cs-137 0.0675

The equation for calculating a surrogate DCGL is as follows:

Equation 1
1
Surrogatepcgr =
[(DCGlLSur) + (DCI%LZ) + (%Gng) to (%&n)]
Where:  DCGLs,, = Surrogate radionuclide DCGL

DCGLz3.., = DCGL for radionuclides to be represented by the surrogate

Ry, = Ratio of concentration (or nuclide mixture fraction) of

13
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radionuclide “n” to surrogate radionuclide

Using the Operational DCGLs presented in Table 4-3 and the ratio from Table 5-1, the
following surrogate calculation was performed:

Equation 2

1
Surrogatepcey (cs-137) = [( 1 ) (

T.23E + 06(c5_137)

= 1.04E + 06 pCi/m?>

0.0675 )]
4.48E + 05 5, _o0)

The surrogate Operational DCGL that was used for Cs-137 in this survey unit for direct
comparison of measurement results to demonstrate compliance was 1.04E+06 pCi/m?.

The action levels for survey unit B1-010-004 are based on the Operational DCGL and are
presented in Table 5-2.

Table 5-2 — Action Levels for Survey Unit B1-010-004

roc | Qpecens
Co-60 2.87E+05
Cs-137 1.04E+06("
Eu-152 6.78E+05
Eu-154 6.28E+05
1) Based on the surrogate adjusted DCGL of Cs-137

while inferring Sr-90.

The Sign Test was selected as the non-parametric statistical test. The use of the Sign Test
did not require the selection or use of a background reference area, which simplified survey
design and implementation.

The Elevated Measurement Comparison (EMC) does not apply to this survey unit. At
LACBWR, EMC only applies to Class 1 open land areas.

Sample size determination for FSS basement structures is addressed in LTP Chapter 5,
Section 5.5.2.2. To ensure that the number of ISOCS measurements, based on the necessary
areal coverage in a basement surface FSS unit, was sufficient to satisfy a statistically based
sample design, a calculation was performed to determine sample size. If the sample size
based on the statistical design required more ISOCS measurements than the number of
ISOCS measurements required by the areal coverage, then the number of ISOCS
measurements was adjusted to meet the larger sample size.
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The number of measurements for FSS was determined in accordance with procedure LC-
FS-PR-002. The relative shift (A/o) for the survey unit data set is defined as shift (A), which
is the Upper Boundary of the Gray Region (UBGR), or the DCGL (SOF of 1), minus the
Lower Bound of the Gray Region (LBGR) (SOF of 0.5), divided by sigma (o), which is the
standard deviation of the data set used for survey design. The optimal value for A/c should
range between one (1) and three (3). The largest value the A/c can have is three (3). If the
A/o exceeds three (3), then the value of three (3) will be used for A/c. In the absence of prior
survey data, the survey design used the MARSSIM recommended standard deviation value
of 0.3. The A/c for survey unit B1-010-004 was calculated as follows:

Equation 3
Ale = 0.5/0.3 = 1.67

Both the Type I error, or a value, and the Type II error, or B value, were set at 0.05. The
sample size for use with the Sign Test from Table 5.5 of MARSSIM that equates to the Type
I and Type II error of 0.05 and a relative shift of 1.67 is an N value of seventeen (17).

The required areal scan coverage for a Class 1 basement survey unit is 100%. The LTP
requires that sufficient measurements be taken in a Class 1 FSS unit to ensure that 100% of
the surface area was surveyed. The number of ISOCS measurements required in each FSS
unit can be calculated as the quotient of the ISOCS Field-of-View (FOV) divided into the
surface area required for areal coverage. Table 5-3 presents the minimum number of ISOCS
measurements that were required for survey unit B1-010-004 based on a measurement FOV

of 28 m?.
Table 5-3 — Number of ISOCS Measurements based on Areal Coverage
Minimum |, o¢150CS
Area Areal Measurements
Survey Unit Classification Coverage
> o (based on 28 m?
(m~*) (% of Area) FOV)
WGTV Basement Class 1 311 100% 11

The ISOCS FOV was overlapped to ensure that there were no un-surveyed corners and gaps.
Additionally, as discussed above with relative shift, MARSSIM requires a minimum of
fourteen (14) measurements. The adjusted minimum number of ISOCS measurements in
the WGTYV basement to account for overlap and the MARSSIM requirements for minimum
sample size is provided in Table 5-4.
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Table 5-4 — Adjusted Minimum Number of ISOCS Measurements

Required Adjusted # of | Adjusted | Adjusted
Areal ISOCS Areal Areal
Survey Unit Classification | Coverage | Measurements | Coverage | Coverage
2 (based on 16 m? 2 (% of
iy FOV) dit) Area)
WGTYV Basement Class 1 311 22 311 100%

The areal scan coverage requirements for FSS of structures as specified in the LTP is
commensurate with the probability that a small area of elevated activity could exist within
an FSS unit in a concentration exceeding the Base Case DCGL and the likelihood that such
an area would not be detected by the FSS ISOCS measurements. It is highly unlikely that
the ISOCS, with a nominal FOV of approximately 28 m? would not detect and account for
elevated areas. The primary basis used to determine reasonable areal coverage for the
ISOCS measurements is the potential for the Operational DCGL to be exceeded. The
criterion for selecting reasonable and risk-informed areal coverage is based on a graded
approach similar to the guidance for scan surveys during FSS provided in MARSSIM,
where the coverage is based on the expected fraction of the DCGL (in this case the
Operational DCGL). All ISOCS measurement locations collected for survey unit B1-010-
004 are provided on the map in Attachment 1 of this document.

The coordinates for all of the ISOCS measurement locations were conspicuously marked to
designate where to position the survey rig to the center-point of the instrument FOV. The
ISOCS detector was then positioned either vertically or horizontally and adjacent to the
surface at the center-point of each designated floor or wall measurement location. Each
survey measurement location would then be reproducible utilizing permanent markings on
the survey unit floor and walls and annotated on the survey map and Attachment 14 of the
sample plan, “FSS Samples/Measurements Identification and Coordinates.”

The implementation of quality control measures as referenced by LTP Chapter 5, section
5.9 and LaCrosseSolutions LC-QA-PN-001, Final Status Survey Quality Assurance Project
Plan (QAPP) (Reference 10) includes the collection of a replicate measurement at 5% of
the measurements taken in a survey unit with the locations selected at random. Two (2)
ISOCS measurements were selected randomly for the replicate measurements for this
survey unit.

In accordance with Section 5.1 of the LTP, concrete core samples are required to be
collected at 10% of the ISOCS measurement locations during FSS for HTD analysis. The
eight (8) continuing characterization concrete cores were used to satisfy the requirement in
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the LTP, as they were representative of the survey unit’s end state condition. See Section 3
of this report for the data concerning the concrete cores.

As a Class 1 survey unit, Table 5-4 specifies that a minimum of 311 m?, or 100% of the
accessible surface area, in this structural basement survey unit will be subjected to scan
coverage. The minimum number of ISOCS measurements required to fully cover the 311
m? surface area is twenty-two (22). The surface area covered by a single ISOCS
measurement is large, and the FOV of the measurement becomes a substitute for scanning
that is typically performed by moving a hand-held detector over the surface in question.
Systematic ISOCS measurements were taken of WGTV basement surfaces at a stand-off

distance of 3 meters. This resulted in a FOV for each measurement of 28 m?.

To achieve 100% areal coverage for the 311 m? of floor and wall surfaces that constitute
this survey unit, along with the minimum of 5% replicate measurements and judgmental
sump measurement, 25 ISOCS measurements were taken (22 systematic, 1 judgmental, 2
replicate).

A majority of the ISOCS measurements were collected using the circular plane geometry
although varied geometries were necessary due to the structural anomalies encountered
within the survey unit. The sump, located in the north-west corner of the WGTV basement
floor, required the use of a “rectangular plane” geometry. ISOCS geometries specifically
employed within this survey unit are provided in Attachment 2 of this report. Maps of the
surface area scanned by the ISOCS FOV are provided in Attachment 1.

For this Class 1 basement structure survey unit, the “Investigation Levels” for ISOCS
measurement results are those levels specified in LTP Chapter 5, Table 5-16, and are
reproduced below in Table 5-5.

Table 5-5 - Investigation Levels

Classification Scan Investigation Levels Direct Investigation
Levels

>Qperational DCGL or >MDCycan if
Class 1 MDCscan 1s greater than Operational >Qperational DCGL
DCGL

Table 5-6 provides a synopsis of the survey design for survey unit B1-010-004.
Table 5-6 - Synopsis of Survey Design

Feature Design Criteria Basis
Survey Unit Surface 311 m? LTP Ch. 5, Table 5-13 and
Area Table 5-14
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Measurements (N)

Feature Design Criteria Basis
e UBGR =SOF of 1
e LBGR =SOF of 0.5
Number (.)f e Type I error =0.05
Systematic 17
e Type Il error = 0.05

e Alo=1.67
e MARSSIM Table 5.5

Adjusted Number of
Systematic 22
Measurements

e Based on 100% scan
coverage accounting for
overlap

e (Co-60: 2.87E+05
e Sr-90: 4.48E+05
DCGLs o (s-137: 1.23E+06
e FEu-152: 6.78E+05
e FEu-154: 6.28E+05

Operational DCGLs for
WGTYV Basement,
(LTP Chapter 5, Table 5-4)

Investigation Level >Qperational DCGL (LTP Chapter 5, Table 5-16)
Scan Areal Coverage 311 m? or 100% areal coverage (LTP Chapter 5, Table 5-15)
Number of 1 ISOCS measurement with a
Judgmental 1
rectangular plane at the sump
Measurements

QcC 2 measurements selected randomly for
replicate measurement analysis

(LTP Chapter 5, Section 5.9)

10% of ISOCS Measurements,

HTD Minimum of 2

(LTP Chapter 5, Section 5.1)

6. SURVEY IMPLEMENTATION

For survey unit B1-010-004, compliance with the unrestricted release criteria was
demonstrated through the use of ISOCS for direct measurements.

An FSS Supervisor performed a visual inspection and walk-down of the survey unit on
September 6, 2017, prior to performing FSS. The purpose of the walk-down was to assess
the physical condition of the survey unit, evaluate access points and travel paths, and

identify potentially hazardous conditions.
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A walkdown and turnover survey was satisfactorily performed in the WGTV basement in
accordance with the Isolation and Control requirements of procedure LC-FS-PR-010,
Isolation and Control for Final Status Survey (Reference 11). The WGTV basement was
deemed acceptable for turnover and FSS commenced on September 7, 2017, under the FSS
sample plan, which included DQOs, survey design, detailed FSS instructions, job safety
analysis, and related procedures for reference. A “Field Log” was used to document field
activities and other information pertaining to the performance of the FSS.

FSS field activities were projected to take eight (8) working days to complete. Daily
briefings were conducted to discuss the expectations for job performance and to review
safety aspects of the job. The survey required field activities were performed during normal
working hours and concluded on September 18, 2017.

Prior to implementation of ISOCS measurements for FSS, 100% of the floor surface was
scanned using a Ludlum Model 43-37 detector attached to a Ludlum Model 3250-1
instrument. This survey was performed to ensure that no small areas of elevated activity
were present before ISOCS measurements were collected. The Alarm Set Point (ASP) for
this survey was set at the OpDCGLg for Co-60, converted to counts per minute (cpm), plus
the average background from the survey unit. The maximum scan reading captured was
10,276 cpm. No alarms were produced during the performance of this survey.

Prior to implementing the sample plan for the FSS of the WGTV basement structure, the
physical condition of the concrete surfaces to be surveyed were assessed to ensure that the
geometry was not significantly changed from that assumed in LC-FS-TSD-001, Use of
ISOCS for FSS of End State Sub Structures at LACBWR (Reference 12). ISOCS
measurements were acquired using the circular plane geometry, which assumed a circular
plane source with a contaminant depth of 0.5 inches. With the 90-degree collimation shield
installed and a source to detector distance of 3 meters, this orientation corresponded to a
nominal FOV of 28 m?. A guide attached to the detector assembly, in the form of a plumb-
bob or wooden stud, was used to establish a consistent source to detector distance and center
the detector over the selected measurement location.

The ISOCS measurement locations specified in FSS sample plan for survey unit B1-010-
004 were marked based on the grid coordinates provided in the maps. The judgmental
measurement for the sump required a different geometry, which was a rectangular plane
geometry. See Attachment 2 of this report for the ISOCS Geometry Composer Reports.

A total of twenty-two (22) systematic ISOCS measurements were collected in the survey
unit. One (1) judgmental measurement was collected in the sump. Two (2) replicate
measurements were also acquired in the WGTV basement at survey locations #3 and #10.
The ISOCS detector face was oriented perpendicular to the surface of interest represented

19



FSS RELEASE RECORD —

WGTV BASEMENT LACROSSESOLUTIONS
SURVEY UNIT B1-010-004

by the grid coordinate. See Picture 1 below for an example of an ISOCS measurement being
conducted.

The pre-FSS survey was replicated (except with the use of the Ludlum Model 44-10 detector
rather than the Model 43-37) during surveillance, after implementation of the ISOCS
measurements was concluded. The survey was performed as a response to a change in the
condition of the survey unit after a rain event caused the release of a concrete core hole plug.
Water and sediment were also observed to enter the isolated and controlled basement, as it
was still exposed post-FSS before being backfilled. The maximum scan reading captured
during this surveillance survey was 14,383 cpm. No alarms were produced during the
performance of this survey. The water and sediment intrusion from clean areas did not
change the as-left radiological conditions of the survey unit and therefore, the FSS was
deemed still valid.

To further validate that the as-left radiological conditions had not changed since
performance of FSS, one (1) sediment sample and one (1) water sample were also collected
from the sump in the survey unit as part of the surveillance after the rain event. The sediment
sample contained Cs-137 at a concentration of 1.56E-01 pCi/g, which is well below the
DCGL for soil. The water sample contained a concentration of Cs-137 at 3.96E-02 pCi/mL,
which is approximately 20% of the EPA Drinking Water Standard.
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Figure 6-1 - ISOCS Measurement

"

f"

J

SURVEY RESULTS

The SOF or “unity rule” is applied to the data used for the survey planning, and data
evaluation and statistical tests for basement surfaces, since multiple radionuclide-specific
measurements will be performed or the concentrations inferred based on known
relationships. The SOF or “unity rule” is the mathematical test used to evaluate compliance
with radiological criteria for license termination when more than one radionuclide has been
determined to be potentially present.

The equation for the unity rule is:
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Equation 4

Cl + C2 Cn

+ <1
DCGL, DCGL,

DCGL,

Where: Cy concentration of radionuclide n

DCGL, = DCGL ofradionuclide n.

The application of the unity rule serves to normalize the data to allow for an accurate
comparison of the various data measurements to the release criteria. When the unity rule is
applied, the DCGLw (used for the nonparametric statistical test) becomes 1. The DCGL3g
are directly analogous to the DCGLw as defined in MARSSIM. The use and application of
the unity rule was performed in accordance with Section 4.3.3 of MARSSIM.

As described in LTP Chapter 5, Section 5.10.3.2, the Sign Test was used to evaluate the
measured residual radioactivity against the dose criterion. The SOF for each measurement
was used as the sum value for the Sign Test. The Sign Test then demonstrated that the mean
activity for each ROC was less than the OpDCGL3 at a Type 1 decision error of 0.05.

For building surfaces, areas of elevated activity were defined as any area identified by
measurement/sample (systematic or judgmental) that exceeded the OpDCGLs but was less
than the DCGLg. Any area that exceeded the DCGLg would have required remediation. The
SOF (based on the OpDCGLg) for a systematic or judgmental measurement/sample(s) can
exceed 1 without remediation as long as the survey unit passes the Sign Test, and the mean
SOF (based on the OpDCGLg) for the survey unit does not exceed one. Once the survey
data set passes the Sign Test (using Operational DCGLs), then the mean radionuclide
activity (pCi/m?) for each ROC from systematic measurements along with any identified
elevated areas from systematic and judgmental measurement/samples can be used with the
Base Case DCGLs to perform a mean SOFg calculation. The dose from residual
radioactivity assigned to the FSS unit is the mean SOFg multiplied by 25 mrem/yr.

Direct measurement locations were denoted on the concrete walls, floor, and center column
of the WGTV basement using the dimensions on the survey map as guidance. See Figure
16-1 on Attachment 1 for a depiction of all measurement locations.

The systematic measurement population consisted of 22 direct measurements that were
acquired using the ISOCS. In total, 25 ISOCS measurements were collected, including the
systematic, judgmental, and QC measurements. A breakdown of the total ISOCS
measurements and SOF for systematic measurements compared to the OpDCGLg is
provided in Table 7-1. A summary of the results of the 22 ISOCS measurements taken for
non-parametric statistical testing when compared to the DCGL3 is provided in Table 7-2.
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The complete ISOCS measurement and gamma spectroscopy reports are presented in
Attachment 6.

Table 7-1 — Summary of Systematic, Judgmental, and QC Measurements

Total Number of Systematic Measurements 22
Number of Quality Control Measurements 2
Number of Judgmental/Investigational Measurements 1
Total Number of Measurements 25
Mean Systematic Gamma Measurement SOF () 0.1065
Max Individual Systematic Gamma Measurement SOF (! 0.2410
Number of Systematic Gamma Measurements with SOF > 1 (U 0

@ Based on the OpDCGL3

Table 7-2 — Summary of ISOCS Systematic Measurement Statistical Quantities

Mean Median Max. Min. Std. Dev. | DCGLs | Avg SOFs Ave.
ROC Dose per
. . . . . . per ROC
(pCi/m?) (pCi/m?) (pCi/m?) | (pCi/m?) (pCi/m?) (pCi/m?) ROC

Cs-137 | 5.77E+04 3.77E+04 1.93E+05 | 0.00E+00 5.46E+04 1.76E+07 0.0033 0.0820
Co-60 | 5.49E+03 4.84E+03 1.43E+04 | 0.00E+00 4.84E+03 4.10E+06 0.0013 0.0335
Eu-152 | 7.30E+03 0.00E+00 | 3.37E+04 | 0.00E+00 1.21E+04 9.69E+06 0.0008 0.0188
Eu-154 | 1.32E+04 | 4.37E+03 9.39E+04 | 0.00E+00 2.13E+04 8.97E+06 0.0015 0.0367
Sr-90 | 3.90E+03 2.54E+03 1.30E+04 | 0.00E+00 3.69E+03 6.40E+06 0.0006 0.0152

The total mean SOF for the WGTV basement, based on the mean concentration for each

ROC as measured by the systematic measurement population when compared against the
DCGLs, is 0.0075. This SOF equates to a dose of 0.1863 mrem/yr.

One (1) judgmental ISOCS measurement was collected to assess the sump within the survey
unit. The judgmental ISOCS measurement results are presented in Table 7-3.

Table 7-3 — Summary of ISOCS Judgmental Measurement

Measurement ID Cs-137 Co-60 Eu-152 Eu-154 Sr-90
(pCi/m?») | (pCi/m?) | (pCi/m?) | (pCi/m?) | (pCi/m?)
B1-010-004-FSFC-S19-GM 1.31E+07 | 3.85E+05 1.02E+05 | 0.00E+00 | 8.88E+05
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The measurement resulted in a SOF of 14.1652 when compared to the OpDCGL3 and a
SOF of 0.9903 when compared to the DCGLg. Because judgmental measurements are
outside of the systematic measurement population, an area-weighted SOF for the elevated
measurement is calculated and added to the average systematic measurement SOF, which
is then used to calculate the overall dose assigned to the basement survey unit. The equation
for calculating the area-weighted SOF is provided below.

Equation 5
L Mean Concg .. (Elev Concgp,., — Mean ConcBROC,)
SOFp = - : :
L Base Case DCGLg,,,.. Base Case DCGL x SAgy
I ]
where:
SOF's = SOF for structural surface survey unit within a

Basement using Base Case DCGLs
Mean concentration for the systematic measurements
taken during the FSS of structural surface in survey

Mean Concg ROC;

unit for each ROC;

Base Case DCGLp ROC; = Base Case DCGL for structural surfaces (DCGLg)
for each ROC;

Elev Concp ROC; = Concentration for ROC; in any identified elevated
area (systematic or judgmental)

SAEiev = surface area of the elevated area

SAsu = adjusted surface area of FSS unit for DCGL

calculation

The total SOF for the WGTV Basement was calculated as follows:
Equation 6
SOFz = 0.0075 + 0.0158 = 0.0233
The total SOF assigned to the WGTV basement survey unit is 0.0233, which equates to a
dose of 0.5813 mrem/yr.

The implementation of required QC measures included the collection of two (2) additional
ISOCS measurements at locations throughout the Auxiliary Building for “replicate
measurement” analysis. The replicate ISOCS measurement results are provided in Table 7-
4. The concentration for Sr-90 is inferred based on the ratio given in Table 5-1.
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Table 7-4 — Summary of Replicate ISOCS Measurements for QC

Cs-137 Co-60 Eu-152 Eu-154 Sr-90

M t 1D
casuremen (pCi/m?) | (pCi/m?) | (PCi/m?») | (pCi/m?) | (pCi/m?)

B1-010-004-QSFC-03-GM | 2.13E+05 | 8.96E+03 | 3.21E+04 | 0.00E+00 1.44E+04

B1-010-004-QSWC-10-GM | 2.83E+04 | 0.00E+00 | 2.23E+05 | 0.00E+00 1.91E+03

10.

11.

12.

The complete ISOCS gamma spectroscopy reports are presented in Attachment 6.

QUALITY CONTROL

Two (2) replicate measurements were taken during the FSS of this basement structure.
Typically, the measurement results are evaluated using USNRC acceptance criteria
specified in Inspection Procedure No. 84750, Radioactive Waste Treatment, and Effluent
and Environmental Monitoring (Reference 13). However, in the case of both of the pairs of
standard and comparison measurements, there were no mutually identified radionuclides,
and the method for acceptance from the above procedure cannot be utilized. In this case,
because both pairs of standard and comparison measurements contained insignificant or no
detectable radioactivity and all were well below the OpDCGLB, no further action was
deemed necessary.

INVESTIGATIONS AND RESULTS

No investigations were performed during the performance or analyses of the survey.

REMEDIATION AND RESULTS

No radiological remedial action as described by MARSSIM Section 5.4 was performed in
this survey unit as a result of the FSS. Chapter 4 of the LTP determined that remediation
beyond that required to meet the release criteria is unnecessary and that the remaining
residual radioactivity in the structure was ALARA.

CHANGES FROM THE FINAL STATUS SURVEY PLAN
There were no addendums to the FSS plan.
DATA QUALITY ASSESSMENT (DQA)

The DQO sample design and data were reviewed in accordance with LC-FS-PR-008, Final
Status Survey Data Assessment (Reference 14) for completeness and consistency.

Documentation was complete and legible. Surveys and the collection of measurements were
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13.

14.

consistent with the DQOs and were sufficient to ensure that the survey unit was properly
designated as Class 1. The survey design had adequate power as indicated by the
Retrospective Power Curve (see Attachment 5).

The analytical results indicated that all systematic measurements were less than a SOF of
one (1) when compared to the OpDCGLg. One (1) judgmental measurement was identified
with a SOF greater than one (1) when compared to the OpDCGLB, but less than a SOF of
one (1) when compared to the DCGL3.

The Sign Test (Attachment 3) was performed on the data and compared to the original
assumptions of the DQOs. The evaluation of the Sign Test results clearly demonstrates that
the survey unit passes the unrestricted release criteria, thus, the null hypothesis is rejected.

The preliminary data review consisted of calculating basic statistical quantities (e.g., mean,
median, standard deviation). All data was considered valid including negative values, zeros,
values reported below the MDC, and values with uncertainties that exceeded two standard
deviations. The mean and median values for each ROC were well below the respective
Operational DCGLs. Also, the retrospective power curve shows that a sufficient number of
measurements were collected to achieve the desired power. Therefore, the survey unit meets
the unrestricted release criteria with adequate power as required by the DQOs.

The data for Cs-137, Co-60, Eu-152, and Eu-154 are presented graphically through
frequency plots and quantile plots. All graphical presentations are provided in Attachment
5.

ANOMALIES

No anomalies were observed during the performance or analyses of the survey.

CONCLUSION

Survey unit B1-010-004 has met the DQOs of the FSS plan. The ALARA criteria as
specified in Chapter 4 of the LTP were achieved. The EMC is not applicable to structural
surfaces and remediation was not required.

All identified ROC were used for statistical testing to determine the adequacy of the survey
unit for FSS. Evaluation of the data shows that none of the systematic ROC concentration
values exceeds the OpDCGLg. Additionally, the one (1) elevated judgmental location was
evaluated and the dose was included in the total dose for the survey unit.

The total SOF assigned to the WGTV basement survey unit is 0.0233, which equates to a
dose of 0.5813 mrem/yr.
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15.

16.

The measurement data passed the Sign Test. The null hypothesis was rejected. The
Retrospective Power Curve showed that adequate power was achieved. The survey unit is
properly classified as Class 1. Therefore, in accordance with the LTP Section 5.10, the
survey unit meets the release criteria. Survey unit B1-010-004 is acceptable for unrestricted

release.
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FSS RELEASE RECORD —

WGTV BASEMENT LACROSSESOLUTIONS
SURVEY UNIT B1-010-004

ATTACHMENT 2
ISOCS GEOMETRIES
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A

Geometry Composer Report CANBERRA
Date: Thursday, September 21, 2017 - 10:48:31
Description: 3m _circular_ plane_90d_
Comment: shielding with 90 deg collimator
File Name: C:\GENIE2K\isocs\data\GEOMETRY\In-Situ\CIRCULAR _PLANE\3m_circular_plane_90d_.geo
Software: ISOCS
Template: CIRCULAR_PLANE, Version: (default)
Detector: 3844f
Collimator: 50mm-90d new (newISOCS 50mm side 90deg collimation [large hole collimator])
Environment: Temperature = 22 °C, Pressure = 760 mm Hg, Relative Humidity = 30%
Integration: Convergence = 1.00%, MDRPN = 24 (16), CRPN = 24 (16)
Dimensions (m)
No. Description d.1 d.2 d.3 d4 d.5 d.6 Material Density |Rel. Conc.
1 Side Walls 0.0009 6 dryair 0.0013
2 Layer 1 0.0127 concrete 23 1.00
3 Layer 2 0 <none>
4 Layer 3 0 <none>
5 Layer 4 0 <none>
6 Layer 5 0 <none>
7 Layer 6 0 <none>
8 Layer 7 0 <none>
9 Layer 8 0 <none>
10 Layer 9 0 <none>
11 Layer 10 0 <none>
12 Absorberl
13 Absorber2
14 Source-Detector 3 0 0 0 0

List of energies for efficiency curve generation
45.0 60.0 80.0 100.0 150.0 200.0 300.0 500.0
700.0 1000.0 1400.0 2000.0

1.1 wall thickness

2.1-11.1
Typicol each layer

4
,,,,,,,,,, -+ 141 i 4.3
®
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A

Geometry Composer Report CANBERRA
Date: Thursday, September 21, 2017 - 10:48:31

Description: 3m _circular_ plane_90d_

Comment: shielding with 90 deg collimator

File Name: C:\GENIE2K\isocs\data\GEOMETRY\In-Situ\CIRCULAR_PLANE\3m_circular_plane_90d_.geo
Software: ISOCS

Template: CIRCULAR_PLANE, Version: (default)
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| ASUTCO A
Geometry Coinposer Report >~ T, CANBERRA
g

Date: Friday, September 29, 2017 - 10:28:11
Description: LACBWR WGTV sump
Comment: 1/2 in contam layer - 1.5m by 1.5m area - 1m distance from source
File Name: C:\GENIEZK\isocs\data\GEOMETRY\In-Situ\RECTANGULAR_PLANE\LACBWR WGTV sump.geo
Software: 1SOCS
Template: RECTANGULAR_PLANE, Version: (default)
Detector: 3844f
Collimator: 50mm-180d new (newISOCS 50mm side 180deg collimation [no collimator])
Environment: Temperature = 22 °C, Pressure = 760 mm Hg, Relative Humidity = 30%
Integration: Convergence = 1.00%, MDRPN = 24 (16), CRPN = 24 (16)
Dimensions (cm)
No. Description d.1 d.2 d.3 d.4 d.5 d.6 Material Density | Rel. Conc.
1 Side Walls 0 150 150 none
2 Layer 1 1.27 concrete 2.3 1.00
3 Layer 2 0 <none>
4 Layer 3 0 <none>
5 Layer 4 0 <none>
6 Layer 5 0 <none>
7 Layer 6 0 <none>
8 Layer 7 0 <none>
9 Layer 8 0 <none>
10 Layer 9 0 <none>
11 Layer 10 0 <none>
12 Absorberl
13 Absorber2
14 Source-Detector 100 0 0 0 0
List of energies for efficiency curve generation
59.5 88.0 122.1 165.9 391.7 661.7 898.0 1173.2
1332.5 1836.0
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A

Geometry Coiaposer Report CANBERRA
Date: Friday, September 29, 2017 - 10:28:11

Description: LACBWR WGTV sump

Comment: 1/2 in contam layer - 1.5m by 1.5m area - 1m distance from source

File Name: C:\GENIE2K\isocs\data\GEOMETRY\In-Situ\RECTANGULAR_PLANE\LACBWR WGTV sump.geo

Software: I1SOCS

Template: RECTANGULAR_PLANE, Version: (default)
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FSSRELEASE RECORD -

WGTV BASEMENT L
LACROSSE ITION.
SURVEY UNIT B1-010-004 SOLUTIONS

Table 16-1 — B1-010-004 Sign Test

# SOF 1-Ws Sign
(Ws)
1 0.1406 0.86 +1
2 0.1342 0.87 +1
3 0.1548 0.85 +1
4 0.1129 0.89 +1
5 0.1021 0.90 +1
6 0.0390 0.96 +1
7 0.0337 0.97 +1
8 0.0555 0.94 +1
9 0.0842 0.92 +1
10 0.0745 0.93 +1
11 0.0713 0.93 +1
12 0.2410 0.76 +1
13 0.1295 0.87 +1
14 0.1473 0.85 +1
15 0.2358 0.76 +1
16 0.2261 0.77 +1
17 0.1738 0.83 +1
18 0.0341 0.97 +1
19 0.0752 0.92 +1
20 0.0129 0.99 +1
21 0.0476 0.95 +1
22 0.0173 0.98 +1
Number of positive differences 2
(S+) .
Critical Value 15
Survey Unit Meets
the Acceptance

Criteria

36



FSSRELEASE RECORD o

WGTV BASEMENT L
LACROSSE ITION.
SURVEY UNIT B1-010-004 SOLUTIONS

ATTACHMENT 4
QUALITY CONTROL ASSESSMENT

37
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WGTV BASEMENT L
LACROSSE ITION.
SURVEY UNIT B1-010-004 SOLUTIONS

ATTACHMENT 5
GRAPHICAL PRESENTATIONS
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FSSRELEASE RECORD e

WGTV BASEMENT L
LACROSSE ITION:
SURVEY UNIT B1-010-004 SOLUTIONS

Figure 16-2 - Quantile Plot for Cs-137 Concentration
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FSSRELEASE RECORD e

WGTV BASEMENT L
LACROSSE ITION:
SURVEY UNIT B1-010-004 SOLUTIONS

Figure 16-3 - Quantile Plot for Co-60 Concentration
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FSSRELEASE RECORD e

WGTV BASEMENT L
LACROSSE ITION:
SURVEY UNIT B1-010-004 SOLUTIONS

Figure 16-4 - Quantile Plot for Eu-152 Concentration
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FSSRELEASE RECORD e

WGTV BASEMENT L
LACROSSE ITION:
SURVEY UNIT B1-010-004 SOLUTIONS

Figure 16-5 - Quantile Plot for Eu-154 Concentration
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FSSRELEASE RECORD
WGTV BASEMENT
SURVEY UNIT B1-010-004

e ——
LACROSSESOLUTIONS

Figure 16-6 - Histogram for Cs-137 Concentration
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Figure 16-7 - Histogram for Co-60 Concentration
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FSSRELEASE RECORD | —

WGTV BASEMENT ==
LACROSSE
SURVEY UNIT B1-010-004 AC SOLUTIONS

Figure 16-8 - Histogram for Eu-152 Concentration
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Figure 16-9 - Histogram for Eu-154 Concentration
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WGTV BASEMENT L
LACROSSE ITION.
SURVEY UNIT B1-010-004 SOLUTIONS

Figure 16-10 - Retrospective Power Curve for B1-010-004
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Filename: C:\Pete's Current Stuff\LaCrosse\ISOCS stuff\WGTV spectrums\W

Report Generated On

Sample Title

Sample Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance
Sample Size

Sample Taken On
Acguisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

9/29/2017 10:31:06 AM

WGTV Sump 1m 180 collimator - SIY

WGTV_180

B3L.00
1 = B85535
1 - 8192
2.000 kev

1.000E+000 sg meter

94 14 2017 9:14:00 AM
97172017 9:14:48 AM

600.0 secondsv
603.8 seconds

7

0.63

o@

10/12/201
Sy 2802017
WGTV sump




Peak Analysis Repor* 9/29/2017 10:71:07 AM Page 2

****-k****-k**'k‘k‘k'k*-k*-k'k******-k*****‘k*‘k‘k************-}r**‘k*******‘k*‘k***********

T P EAK AN ALY S8 L .8 REPORT KA RRK

*************‘k‘k*‘k****‘k**‘k***k**'9('Jc******-k*-k-k'k'k******************************

Detector Name: 3844

Sample Title: WGTV Sump 1Im 180 collimator
Peak Analysis Performed on: 9/29/2017 10:31:07 AM
Peak Analysis From Channel: 1
Peak Analysis To Channel: 8192
Peak ROI ROCI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts
1 69~ 82 T7 .59 19. 24 Laldl, B+ 6BE+002 53 64 8.04E+002
2 2635- 2661 2648.40 662.26 -4.03 2.22E+004 211.59 5.14E+003
3 3288~ 3246 F240.78 810. 34 0.34 1.50E+001 D.861 3.00E+001
4. B32G= BIsl B335 60 1333.76 2.54 4.56E+002 26. 39 4.80E+001
S5 5834- 5865 5850.14 1462.26 $.23 HA..31EREZ 21,40 6.39E+001

M = First peak in a multiplet region
m = Other peak in a multiplet region
FF = Fitted singlet

Errors quoted at 1.000 sigma



Interference Correc*~d Activity Report G20~ IF 10:31207 BM Page 3

B B B A B e L e R R R T R T S TR U e i e e b g e e e i e e S e S

Hik W NUCLTIUDE IDENTIFICATTION REPORT B

*********************‘*‘*’*********************‘k**-k‘k*-)r**********************

Sample Title: WGTV Sump 1lm 180 collimator

Nuclide Library Used: C:\GENIE2K\CAMFILES\ESClearance.NLB
.................... IDENTIFIED NUCLIDES S RE NP DA RN N E SR e
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/sqg m) Uncertainty
K-40 0. BLS 1460.81% 10.67 3.48172E+006 2.63943E+005
wa=137 0,985 661.65%* 85.12 1.31495E+007 7.,99653E+005

Il

* Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity

Energy Tolerance : 2.000 keV
Nuclide confidence index threshold = 0.30

Errors quoted at 1.000 sigma



Interferenc

kg deokde e ek e
Fidedeokik iy N
Hok ok koK ok ke ok ok Kk ok

Nucl
Name

K-40
¢8—~1

?

@

Il

Birm

* Ak kk Ak kK

Peak
No.

1
3
4

s
I

Erro

e Correct 41 Activity Report 9/29/717 10:31:07 AM Page 4

ook ke ok Tk ko e ke ko ke ke ke ke ke otk ok ke kR ko ok kS ok sk sk sk ke ok sk e sk ok ke ok ok ok ok ok ok ek ok ok ok ok ke ko ok ok bk

TERFERENTCE CORRECTRERD EEPORT R

B T T . i T ot S IR TR A T SR e B e e e e e e

Nuclide Wt mean WL mean

ide Id Activity Activity
Confidence (pCi/sg m) Uncertainty
0.919 3.481717E+006 2.639429E+005
37 0.985 1.314950E+007 7.996531E+005

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

rs quoted at 1.000 sigma

o UNIDENTTIVFTIETD PEAEKS sk ek kR

Peak Locate Performed on: 9/29/2017 10:31:07 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 8192
Energy Peak Size in Peak CPS Peak Tl
(keV) j/ Counts per Second % Uncertainty Type Nuclide
19.24 1.1077E4+000 807 Zf V§l‘
810.34 2.5028E-002 (64.00) -
1333:.76 7.6000E-001 - 18 Tol CO 60
First peak in a multiplet region “ﬁi&ﬂb Yﬁg
= Other peak in a multiplet region \YX

Fitted singlet M

rs quoted at 1.000 sigma



[ e b e e e T R T S T S B e R R T T T

R GAMMA S ECTIRUM ANATLY I s g
f*********************‘k******‘k‘k‘k*******-}r-k*-k-k-k*********x*****************
lename: C:\GENIE2K\CAMFILES\9.16.17\WGTV-22 9.16.17.CNF

:port Generated On : 9/16/2017 2:12:22 PM

mple Title : WGTV-22 09/16/2017

mple Description
umple Tdentification

mple Type 4

mple Geometry : 3 WL’QOCA

:ak Locate Threshold : 3.00

rak Locate Range (in channels) : 1 = BE535

:ak Area Range (in channels) ¥ 200 = 8000

lentification Energy Tolerance : 1.000 kev

mple Size : 2.830E+001 m2t/

mple Taken On : BFLE/2017 L1:B5:00 AM

:quisition Started : 9/16/2017 11:06:09 AN

ve Time g 600.0 seconds

:al Time : 600.2 seconds

:ad Time : 0.04 %
Energy Calibration Used Done On : 10/12/2016
Efficiency Calibration Used Done On y 12718/ 0016
Efficiency ID : ULAR _PLANE 90D



;ak Analysis Report 9/16/2017 2:12:22 pM Page 2

:-k*-k**-k****************************‘k*******-}c***‘k*‘k‘k’k*****#***************

TR PEAK ANALYOSTIS RE PG RT FE A

R T i T B T T o oS P S e S T R R

Detector Name: 3844
Sample Title: WGTV-22 09/16/2017
Peak Analysis Performed on: 9/16/2017 2112222 BM

Peak Analysis From Channel: 200

Peak Analysis To Channel: 8000
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts

1 5830~ 5860 BB45.21 1481.03 1.34 1.78E+002 33.46 2.33E+001

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

I

‘rors quoted at 1.960 sigma



iterference Corrected Act’' ity Report 9/16/2017 251280 BY Page

[T S i e S i i S e e U i S i e i o o e e e e S e S SR U S S e o L e B e i i o e e e T o i

g NUCLTITDE IDENTIFICATTION REPORT A ATk da

G A 3 e e g i e e g e i i A i il o i i e e i e itk e e e e v e e i e e e it e Tl i ol g o o e

Sample Title: WGTV-22 09/16/2017

Nuclide Library Used: C:\GENIEZK\CAMFILES\STDLIB.NLB
.................... IDENTIFIED NUCLIDES ol Bl S W S5 Bah Bl B BB B S
Nuclide Id Energy Fiadd Activity Activity
Name Confidence (keV) (%) (peifmz ) Uncertainty
K-40 Qs 992 1460,81 1067 1.06006E+006 2.17241E+005

* Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 keV

Nuclide confidence index threshold = Qi 30

Errors quoted at 1.960 sigma

3



iterference Corrected Act' ity Report

9/16/2017 2:12:22 PM Page 4

e e e e e e e S e S e e T T i e S e e S S S S S i e Y S i T S et S e

sk

INTERFERENTCE

CORRECTED

* kook ok

REPORT

R e T e e T e e B T i o O I T S S

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/m2 ) Uncertainty
K-40 D023 1.060059E+006 2.172412E+005

?

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

X
@

Errors guoted at 1.960 sigma

Joede Kok ok ok ok ow ok U N I D E N T I F I E D P E A K S Feik o kik Kk Rk
Peak Locate Performed on: 9/16/2017 2:12:22 PM
Peak Leocate From Channel: 200
Peak Locate To Channel: 8000
Paak Energy Peak Size in Peak CPS Peak Tal
No. (keV) Counts per Second % Uncertainty Type Nuclide

All peaks were identified.



iclide MDA Report 9/16/2017 2eliz2d BM Page 5

2 e T e e i e e e i i e e e e e e e e i i b g e L i e e i e i e b e S

NUCLTITDE MDA E.E B QR L Kok ek ok

7ok ok ke e ke ke S gk vk ok S ke ke ke o stk kg ke sk s e ke ke ke e sk sk ok sk ek ke sk Sk dhe sk sk sk T sk e ok stk e ok Setk sheok sk sk ok ek sk ok sk ek ok Sk otk ke ek

HE

Detector Name: 3844
Sample Geometry:
Sample Title: WGTV-22 09/16/2017

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/m2 ) (pCi/m2 ) (pCi/m2 )
+ K-40 1460.81%* 10.67 2. 2540E+005 2.25E+005 1.0601E+006
SC-46 889.25 99.98 1.2987E+004 1.30E+004 -6.1499E4+003
1120.51 99, 99 1.7632E+004 Bs2276E+003
Ca-57 122 .05 85 51 1.9641E+004 1.96E+004 1.0297E+004
136.48 10.60 1.43926E+005 4.7886E+004
y/CO—6O 1173.22 100.00 1.6329E+004 1.60E+004 ~1.5039E+004
133248 100.00 1.6020E+004 3.1838E+003
SE=175 96. T3 3.41 5.7828E+005 2.09E+004 =8 T93IZ2EA004
121.11 16.70 1.0029E+005 -5.8794E+002
136.00 58; 20 2.5848E+004 5.2415E+003
198.60 1.45 8.6937E+005 -3.2840E4+005
264.65 59 .80 2.0907E+004 -2.7634E+004
219,53 25,20 4.7708E+004 -1.2884E4+004
303.91 1,32 8.8837E+005 2 3. 5862E+005
400.65 11.40 1 s 1052E+005 -2.8877E+004
KR-85 5.3.99 0.43 3.2750E+006 3.28E+006 1.5918E+006
KR-85M 151.18 75.30 1.9273E+004 1.93E+004 6.5562E+003
304.87 14.00 8.7495E+004 1.6830E+004
SR-85 51350 99,27 1.4187E+004 1.42E+004 6.8954E+003
Y-88 898.02 93.40 1.4980E+004 9.99E+003 -1.8069%E+004
1836.01 99.38 9.9937E4+003 -4.7644E+003
CD=108 88.03 3.72 6.3533E+005 6.35E+005 2.8077E+005
SN-113 25819 L.93 6.1505E+005 1.78E+004 -4, 0154E+005
39168 64.90 1.7847E+004 L. 0167E+003
C8=134 47.5u:3D 1.46 8.4865E+005 1.60E4+004 =4, 6122E+005
563423 8.38 1.4320E+005 ~3.6382E+004
569.32 15.43 7.7657E+004 3.7280E+004
604.70 97.60 1.6068E+004 1.5294E+004
795.84 85.40 1.6004E4+004 -1.1981E+003
801.93 8. 13 1. 51l 988+005 =1.5506E+005
1038.57 1,80 1.3561E4+006 -2.4172E+006
1167.94 1.80 8.6734E+005 ~-3.1072E+005
1365.15 3.04 3.6135E+005 8.9198E+004
C8~136 66.91 12.50 3.1629E4+005 1.38E4+004 -1.3699E+005
B86..29 6.30 3.8676E+005 5.6541E+004
183,22 7.46 1.9046E+005 6.6531E+004
Te3.80 4.61 2.9490E+005 -1.4642E+005
176,55 13.56 9.7882E+004 -6.5684E+004
273.65 12.66 9.8316E+004 -9.2915E+003
340..57 48.50 2.5046E+004 -9,3948E+003



iclide MDA Report

Nuclide
Name

C5=136

CS—13TV/

£s5~138

CE-13B
EU~152

EU-154 J

Energy

(keV)

818.
1048.
1235

661.

138.

247

408.

462.

546.

871.
LO0S.

1147.
1343.
1435.

Lles.
121.
244.
BT

344

411.
443.
¥ig.
867.
964.
1085.
1112,
1407.
123.
188 .
247,
401.
444,
: 2%

478

5517 .
582 .
591,
623,
676.

692.
715 .
HBZ o
156,

g5,
845.
850.
873,
892 .
904.
996
1004.
1128.

50
07
34
65
10
76
98
49
94
80
78
22
54
86
85
78
69

11
98
89
32
0l
78
02
25
E¥)
25
9.3
30
25

56
00
76
2e
o
42
76
30
86
55
35
64
20
13
05
30
76
40

Yield

Xe)

[Ke] —
o\e
—

.70
.60
.70
s L
.49
. 81
.66
: 10
.80
il
.80
.24
.14
« 30
« 35
.40
.49
50
oD
sl ]
.74
.16
.40
08
sk
510
.40
2
DB
sl
w30
= il
- 25
.88
<91
e
.14
.18
.17
.00
wtl)
)
58
.23
OB
-0
.85
.34
« 90
)
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8/16/2017

Line MDA
pCi/m2 )

.3821E+004
.9530E+004
.0146E+005
.0508E+004
.1675E+006
.7649E+005
.1419E4+005
L. 6264E+004
:3153E+005
.0954E+005
.9416E+004
.3539E+006
.3444F+006
.0095E+004
.7824E+004
.9123E4+004
.7197E+005
.5225E+004
.5474E4005
.B170E+005
.8332E+004
.1995E+005
.1526E+005
.4201E4+005
.0849E+005
.H5417E4+004
.0646E+004
.6765E+006
.8199E4+005
L4717E4+006
.1319E4+006
.0782E+006
.9937E+006
.7081E+006
L1242E+005
.7966E+006
L4T748E+006
.B994E+005
.8629E+006
.B8744E+004
.6207E+005
.9011E+006
.3434E+000
.7862E+006
.1352E+005
.6682E+006
.8501E+006
.2099E+005
.5475E4+004
.0658E+006

2:12:22 BM

Nuclide MDA

(pCi/m2 )

1.38E+004

.05E+004
.01E+004

oW

1.78E+004
4.52E+004

4.06E+004

(

4.
i ¥

Page 6

Activity
pei/ma )

5672E+003
5947E+003
.7284E+004
.8773E+004
.9845E+005
.2252FE+005
.2436FE+005
.4684E+003
.4030E+004
.A4187E+005
.7934E+004
.0143E+006
.0781E+006
.1881E+003
.0974E+004
.9842E+004
.7990E+004
.0610E+004
.4656E+005
.4963E+005
.6903E+004
.B566E+005
.1552E+004
.4196E+004
.2606E+004
.0804E+004
.2781E+004
.3601E+005
.3320E+004
.7914E+006
.9226E+005
.2162E+006
.6706E+006
.4393E+006
.0191E+005
.5944E+005
.9838E+005
.9345E+005
.1564E+006
.3661E+004
.2895E+005
.7043E+005
.6911E+005
.8182E+006
.3408E+003
.1828E+006
.9339E+006
.3149E+003
.2010E+003
.8729E4+006



iclide MDA Report

AVARS =
o

@
Il

Nuclide
Name (keV)

EU-154 1140

1274
1494.
1596,
279
609.
768.
g806.
934.
1120.
1155

HG-203
BI-214

L2338\
1280
L3FYs

1385
1401.

1407 .

LEUS.

1661,

1729

1764.

1847.

A118.

PB-214 Tl
T

87

225

Fnergy

.90
1241.
1246.
¢ 5L

60
60

08
45

18

31
36
17
06
29
18
i
96
67

il

50
98
19
28
60
49
44
54
81

wll
0]

89.
241.

80
98

el
Sl
785.

92
91

=
-
®

}—
O,

w

d5 m

'_I
P UbdO-1TRPRWLWOORFRNUOWRNNRPOBRRFRURPRUOWRUOODLNRFRO®OOO

=

[

w =

o

—

.22
.13
.80
.40
ol
.80
.30
.30
.04
23
% Al
5 L5
.69
.94
.47
g el
i 00
. 38
.48
. 18
« 15
« 035
.80
.12
.21
.« 33
s 10
i 10
;s 13
.49
.20
. 20
» L0

9/16/2017

Line MDA

(pCi/m2 )

PWORNGONOOOOSOWAHAUUIRPNOWORERRNDNWREOAORESNDEO

.9147E+006
.4496E+007
.3153E+006
.8112E+004
.2894E+006
.0015E+005
.5443E+004
.5374E+004
.9269E+005
.1579E+006
534 TE+005
.1673E+005
.4340E+005
.Z2064E+005
.6852E+005
.8884E+005
.6252E+006
.3904E+005
.4603E+005
.6065E+005
.5701E+005
.5635E+005
.9155E+004
.7069E+005
.0000E+000
.1166E+005
.7056E+005
.4735E+005
.2012E+006
.B210E+005
.5747E+004
.9005E+004
.3371E+006

2ul12:22 FM

Nuclide MDA
(pCi/m2 )

4.06E+004

1.54E+004
3.54E+004

3.90E+004

Nuclide identified during the nuclide identification
Energy line found in the spectrum

Calculated MDA is zero due to zero counts in the region,
the region is outside the spectrum,

Page 7

Activity
(pCi/m2 )

i
-3
2
4
5
3
-7
1.
1
2
-1
5
3
1
1

or

6352E+005

+6655E+005
.3867E+006
. 203984003
.4855E+005
.0261E+005
. 3738E+003

6101E+004

.9585E4+005
.6459E+004
.0473E+004
L4473E4+004
.9846E+005
.5261E+005
.5390E+005
.7024E+002
.1566E+006
.7632E+005
.2405E+005
.BT41E+005
.5266E+005
.9494E4+004
.9682E+004
.7952E+005
.0000E+000
.1643E+005
.4513E+005
.8515E+004
.B8900E+005
.1793E+005
.3015E+004
.5678E+004
.2519E+004

or has not been calculated

Half-life too short to be able to perform the decay correction
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Jdename: 3844

sport Generated On

mple Title

mple Description
mple Identification
mple Type

mple Geometry

:ak Locate Threshold

:ak Locate Range (in channels)
:ak Area Range (in channels)
lentification Energy Tolerance
mple Size

mple Taken On
jguisition Started

.ve Time
:al Time

rad Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency 1D

9/18/2017 9:21:06 AM

WGTV 21 ¢/

3m_90d

3.00
1l =~ 65535
200 - 8000
1.000 ke¥

2.830E+001 m2 ¥

9/18/2017
9/18/2017

9:10:00 AM
9:11:05 AM

600.0 seconds
600.2 seconds

=

10/12/2016
12/16/2016
ULAR__PLANE 90D

L
%
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» peak analysis results available for reporting purposes



iterference Corrected Activity Report 9/18/2017 0:21:06 AM Page

e i B i i (SN L Pt M I M 1 M SRR S I PR PR IEC I I I S

SR NUCLTITPDE IDENTIFICATTION REFORT A RH

r*'}r***-k*******-}r-}r*******************'k‘k'k*‘k****'k*****‘k*********************

Sample Title: WGTV 21

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB
.................... IDENTIFIED NUCLIDES H 0 owim va m s K T s T
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/m2 ) Uncertainty

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 keV

Nuclide confidence index threshold = 030

Errors quoted at 1.960 sigma

3



iterference Corrected Actiwvity Report 9/18/2017 9-21:06 AM Page 4

r************-k-k'k*********-k*-k-)r'k-k-k*-k******-k-k-)r-k-k-k-k*************************

R INTERPFERENTCE CORRECTETD REPORT A HRRS

e e T O T b T e U P P P U S P S TP IR T

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/m2 ) Uncertainty

?
X
@

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

> peak search results available for nuclide analysis.
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R R R e L L Y T30 o o i S R o

i NUCLTITDE M DA REPORT AEIED

R et e i e e R I R O i S e T e T e e e

Detector Name: 3844
Sample Geometry: 3m 90d
Sample Title: WGTV 21

Nuclide Library Used: C:\GENIEZK\CAMFILES\STDLIB.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/m2 ) (pCi/m2 ) (pCi/m2 )
K-40 1460.81 10677 4.5041E+005 4.,50E+005 1.4610E+006
3C-46 889.25 99..98 1.4915E+004 1.49E+004 1.6206E+004
1120.51 99.99 1.7819E+004 8.6559E+003
CO~587F 122.06 85.51 1.8911E+004 1.89E+004 1.1141E+003
136.48 10.60 1.4283E+005 1.9226E+004
CO-60 1178858 100.00 1.8752E+004 1.27E+004 3.0102E+003
L332.49 100.00 1.2703E+004 5.2236E+003
SE~15 96 .73 3.41 5.8528E+005 2.15E4+004 1.0581E+005
121.11 16.70 9.6764E+004 -8.7736E+004
136.00 58, 20 2.5814E+004 1.1284E+004
198.60 1. A5 8. 5351E+005 2+ 1603E+005
264.65 59. 80 2.1541E+004 1.8872E+003
21953 s 219 4.6460E+004 5.4296E+003
30391 1.32 8.8504E+005 -2.3687E+005
400.65 11.40 1.0385E+005 8.7436E+004
KR-85 513.98 0.43 3.5218E+006 3. 52E+006 1.3928E+006
KR-85M 15118 75.30 1.8226E+004 1.82E+004 -7.4547E4+003
304.87 14.00 8.5277E+004 2.0142E+004
SR-85 51500 99.27 1.5256E+004 1.53E+004 6.0332E4+003
Y-88 898.02 93.40 1.4595E+004 1.08E+004 -1.8776E+003
1836.01 99.38 1.0751E+004 4.5738E+003
Ch~10e 88.03 8. 6.3010E+005 ©.30E+005 1.5315E+004
SN-113 255412 1, 9. 6.0951E+005 1.71E+Q04 =2 INEX0D5
391.69 64.90 1.7133E+004 -1.1974E4+004
C8-134 475.35 1.46 8.9683E+005 1.51E4+004 7.2421E+005
563.23 8.38 1.4447E+005 ~1.5929E+004
569.32 15.43 7.4046E+004 =0 TR0
604.70 97 .60 1.5129E+004 1.4835E+004
755,84 85.40 1.5269E+004 =5 FR93IE+003
801.93 B:73 1.53B1E+005 9. 95514004
103851 1.00 1.6023E+006 9.4749E+005
1167.94 1.80 1.0176E+006 5.9940E+005
136515 3.04 3.3200E+005 -3.8849E+005
C5=136 6651 12, 50 3.1784E+005 1.30E+004 ~54 90 38F+004
86429 6.30 3.8036E+005 -1.4302E+005
15322 7.46 1.8081E+005 6.3033E+004
163.89 4.61 2.9066E+005 1...2053E005
176.55 1355 9.8386E+004 2.,3259E+004
23 65 12.66 8327 LE+0Q04 1.7966E+004
340; 57 48.50 2.6255E+004 9.4059E+003



iclide MDA Report
Nuclide
Name

€8-13%

Co5~137
C5=1386

CE-139
EU=152

EU-154

Energy

(keV)

818.

104s8.

1235,

b6l.
138.
227 .

408.
462.
546.

871.

1009.

1147.
1343.
1435.

1855,
121.
244.

344.

411.
443.

T8
867.

964.
1085.
LL12.
1407.

123

188.

247.
401.

444,
478.
5517

982 .
591,

BZE .

676.
692,

715
F22.
754.

815

845.
8504

873
892.

904 .
996.
1004.

11 28

50
07
34
65
10
76
98
78
94
80
78
22
a8
86
85
78
69
27
XM |
98
89
32
01
18
02
25
07
45
93
30
39
26
56
00
76
22
o8
42
76
30
86
5b
39
64
20
T3
05
30
76
40
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9/18 /2617

Line MDA
pCi/m2 )

.3003E+004
.9530E+004
. 9853E+004
.8707E+004
.1354E+006
.0111E+006
.9665E+005
.8965E+004
.3442E+005
.3115E+005
.4874E+004
.4763E+006
.2397E+006
.8245E+004
.6796E+004
.6700E+004
.6258E+005
L4240E+004
.5474E+005
.1222E+4005
.0331E+005
.3659E+005
.1526E+005
.3970E+005
.0124E+005
-1939E+004
.0347E+004
.5528E+006
.7161E+005
.0729E+006
.3578BE+4+006
.9646E+006
.6730E+006
L.1744E+006
.5521E+005
.0944E+4006
.9869E+006
.3200E+005
.7215E+006
.3825E+004
.3448E+005
.7167E+006
.0316E+006
.3134E+006
.2181E+005
.9538E+006
.6325E+006
.3576E+005
.1138E+004
.B003E+006

9:21:07 AM

Nuclide MDA

(pCi/m2 )

1.30E+004

2.87E+004
1.82E+004

1.68E+004
4,42E+004

4.03E+004

(

=&
3

-3

B
=B
ile

Page 6

Bctiwvity
pCi/m2 )

.8817E+003
.8532E+002
5235E+004
7T480E+004
5980E+005
101 3E+{(05
.5639E+004
.5565E+004
.8085E+004
.7447E+005
-5508E+004
.0561E+004
+3965E+005
AL FOFEFDO3
.7266E+003
.9410E+004
.9606E+004
.4891E+004
.5890E+005
.1324E+005
.5888E+004
.6198E+005
.3446E+005
.0630E+004
: B7T82E+005
.7804E+004
.1973E+004
.2062E+005
« 1G9Z2E+005
.4343E+006
.9091E+006
.5671E+006
+-2631LE+005
.4864E+006
.0378E+005
£2006E+0086
.6101E+006
.4655E+004
.0455E+005
.2806E+004
.2794E+005
.1547E+006
.0580E+005
LTT704E+006
.1166E+004
w57 ] 3EFD5
.1994E+006
LA4323E+004
.8139E+004
JOG1ZEFQ0E
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Vox +

A

Nuclide
Name

EU-154

HG-203
BI-214

PB-214

Energy

(keV)

1140.
1241.
1246,
1274.
1494.
15896.
279.
609.
168.

806.

934.
1120.
1155.
1238 .
1280.
1371
1385.
1401.
1407.
1.BUS
.28

le6l

17238
1764.
1847.
2118 .
74.
77.
87.
B9.
241.
295,
391 &
785,

20
60
60
51
08
45
19
Bl
36
17
06
29
19
1.1
96
67
31
50
98
19

60
49
44
54
81
11
20
ga
98
21
92
91

Yield
(%)

.
ik
+ 80
.40
.71
.80
s ()
o0
.04
san
e
.10
68
.94
.47
i i )
.78
S
.48
gl
g5l
05
.80
il
o
—
.70
.70
.03
A8
.20
w2
.10

w

|

=
O -JdFRFWOORRFRMNUUODWRNNRPOBRUORFOWRUOOD-IHOBOOO

—

=

=

2182017

Line MDA

(pCi/m2 )

RPWORNOANLSBOUOHRHWOHRUOUOWR WRNWLURBPEPEWWRER O B D]

.0180E+006
+3095E+007
.0384E+006
. 4445E+004
.6582E+006
-3035E+005
LA824E+004
.2672E+004
.1314E+005
.1335E+006
.6444E+005
.1797E+005
.0353E+005
.7328E+005
.0614E+006
.4862E+005
.7600E+006
<A BEH005E
.1700E+005
+LBBSE+RQOS
«0/01E+005
.3468E+005
.0937E+005
331 3B+ 005
.0000E+000C
«+9495E+005
. &1.53FF005
.4335E+005
.2151E+0086
« 3 81L9E+005
.5543E+004
.2873E+004
.1897E+006

9:21:07 AM

Nuclide MDA

(pCi/m2Z )

4.03E+004

1.48E+004
3. 27E+004

3.29E+004

Nuclide identified during the nuclide identification
Energy line found in the spectrum

Calculated MDA is zero due to zero counts in the region,
the region is outside the spectrum,

Page 7

Activity
(pCi/m2 )

8
P
3

!

I
ORFRPNWUOUORORFEDNE WS

HONRPEFEWOMN W

or

. BB50E+005

1669E+006

.9989E+005
1.9403E+4002
L.4881E+005
.4044E+005
.1706E+004
LA07T7E+004
<B123E+005
.0447E+005
.0067E+005
.7308E+004
.2639E+005
.7499E+004
.0661E+006
.5258E+004
.3221E+006
.5805E4+005
« L555E+005
.9784E+005
.0579E+006
LA239E+005
.3028E+004
.5132E+005
.0000E+000
.6669E+005
.5635E+004
L1742E+005
.8854E+005
.9210E+005
.1048E+004
.5750E+003
LAT12E+005

or has not been calculated

Half-life too short to be able to perform the decay correction
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.lename: 3844

jport Generated On : 971552017 1:34:34 PM

mple Title : WGTV-20 09/16/20174/

mple Description
mple Identification

mple Type : J/

mple Geometry 2 - 7Oci'

i:ak Locate Threshold r  Sa00

:ak Locate Range (in channels) : 1 - 65535

sak Area Range (in channels) £ 200 - 8000

lentification Energy Tolerance : 1.000 keVv

mple Size : 2.830E+001 m2 /

mple Taken On : 9/16/2017 1:24:00 PM

:quisition Started s 9/18/2017 1:24:33 PM

ve Time : 600.0 seconds !//

:al Time - 600.2 seconds

:ad Time $ 0.04 % //
Energy Calibration Used Done On « 10/12/72016
Efficiency Calibration Used Done On ¢ 12/16/2018
Efficiency ID : ULAR__PLANE 90D

Gy
L %OC)
)V \q/\\%
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» peak analysis results available for reporting purposes



iterference Corrected Activity Report 9/16/2017 1:34:34 PM Page 3

:'k-k-k*************************************************‘k*‘k***************‘k

i NUCLTITDE IDENTIFICATTION REPORT o

:-}r*******‘k**‘k‘k**************‘k******-k**-k-k'k******-}c******‘k*****************

Sample Title: WGTV-20 09/16/2017
Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIRE.NLB

TENTIETRL MICEIEE =~ ccsesspsrerspmemimis

....................

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/m2 ) Uncertainty

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 keVv

Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma



iterference Corrected Actiwvity Report 9/16/2017 1:34:34 PM Page 4

.-'k*********-k'k-k-k-)v'):*‘k‘k*********-k-k-k‘k-k*******-k-k***'}r****************‘k********

FER INTERTPFERENTCE CORRECTESD REPORT Lk

:**‘k~k-k**k-k*‘k‘k‘k'ir***-kvt—-k-k****************-}r-k-k'k*'}c**************************-}r**

Nuclide Wt mean Wt mean
Nuclide (i %1 Activity Activity
Name Confidence (pCi/m2 ) Uncertainty
? = Nuclide is part of an undetermined solution

Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

X
@
Errors quoted at 1.960 sigma

) peak search results available for nuclide analysis.
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Detector Name: 3844
Sample Geometry:
Sample Title: WGTV-20 09/16/2017

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) fpli/mZ ) (pCi/m2 ) (pCi/m2 )
K-40 1460.81 1051 4.2390E+005 4.24E+005 1.0777E+006
SC-46 889.25 99.98 1.2602E+004 1.26E+004 1.4674E+003
1120.:51 99,98 1.4964E+004 -1.0705E+004
Co-57 122.06 85..51 1.9572E+004 1.96E+004 1.1237E+004
136.48 10.60 1.4283E+005 -6.8671E+004
CO-60 11T 322 100.00 1.6971E+004 1.60E+004 3..0852E+003
133249 100.00 1.6020E+004 1.2249E+004
SE="15 9673 3.41 5.7442E+005 2.07E+004 1.4348E+005
121.11 16.70 9.9573E+004 -3.6856E+004
136.00 5%.20 2.5509E+004 -1.7994E+004
198.60 1.45 9.3326E+005 5417 T2E+005
264.65 59. B0 2.0671E+004 -6.9373E+003
2719:53 2520 4.8167E+004 1.0248E+004
303.91 L 85 9.0484E+005 6.0289E+005
400.65 11.40 1. D556E+005 5.4578E+004
KR-85 51.3.98 0.43 3.8916E+006 3.89E+006 =221 T 3EF005B
KR-85M 151..18 78, 20 1.9821E+004 1.98E+004 -1.6138E+004
304.87 14.00 8.5159E+004 -8.9604E+004
SRE-85 Hl3.20 989 .27 1.6857E+004 1.69E+004 -9.6048E+002
Y-B8 898.02 93.40 1.4789E+004 8 .Z1E4003 2.0056E+003
1836.01 99.38 8.2060E+003 =1 . 3340E+003
CD-109 88.03 3.72 6.1006E+005 6.10E+005 1.0138E+005
SH-1.13 25512 oy 83 6.1689E+005 1.79E+004 4,7630E+003
381 .65 64.90 1.7947E+004 -1.8696E+004
Co~134 475.35 1.46 9.4732E+005 1.59E+004 -2 . 0620E+005
563.23 8.38 1.6662E+005 1.2873E+005
569.32 15.43 8.1095E+004 1.8852E+004
604.70 97.60 1.5885E+004 7.1243E+003
795.84 85.40 1.9228E+004 1.1203E+004
801:93 S 13 1.7242E+005 ~& . TT9EE+D0O3
1038.57 1.00 1.4434E+006 2.5834E+005
1167.94 1.80 1.0069E+006 4.8062E+005
1368 . 15 3.04 3.1609E+005 1.5938E+005
E8~1.86 66 . 91 12,50 3.0680E+005 1:33E+004 =1, 7755E4+005
86.29 Swal 3.7630E+005 2.8441E+005
153,22 7.46 1.9860E+005 -7.9194E+004
163 . 58 4.61 2. 86 28E+005 L LEIZE£Q00
176.55 13. 58 1.0200E+005 6.8224E+004
273.65 12./68 9.5681E+004 3.7731E+004
344057 48.50 2.6838E+004 2.4283E+004



iclide MDA Report
Nuclide
Name

Cs-136

Bae=ls. 7
o139

CE=139
EU=152

EU-154

Energy

(keV)

818.
1048.

1235
661.

138.
SN
408.

462.
546.
871.

1009.
1147
1343.
1435 .
LG8 ,
121
244,

344.

411.
443,
418,
867.

964.
1085.
1112,

1407.
123
188.
247.
401
444.
478.
387
582
59l
G258,

676.

622,
T 15,
182.
756.
815.
845.
850
873.
822,
904.
DES.
1004.
1128.

50
a7
34
65
10

.76

98
il
94
80
78

. 22

59
86
85

y 48

69
27
i
928
89
32
01
78
02
95

Aoy

Ve
g3

»30

39
26
56

.00

76
22
5D
42
76
30
86
55
39
64
20
73
05
30
76
40

Do
sl O 2 OO N DS g oiaiae  © B S

o

=

(

DR NPONNN YO OENEFEBEANORR R OR PR WWES U O S 0 DO D

8/ 18/ 2017

Line MDA
pCi/m2 )

~3336E+004
.9028E+004
L0703E+005
.9441E+004
.1239E+006
.5977TE+005
~83E6E+005
.8667E+004
.3087E+005
+3U0B3ER005
.9394E+004
.378BE+006
.1894E+006
.918BE+004
.6796E+004
.8773E+004
L8399E+005
.7317E+004
LABTTE+005
2B HEEF D05
.3061E+004
: TBZBE+005
.1526E+005
.5914E+005
.1686E+005
. 1939E+004
.1190E+004
LT1272E+006
. 853 1E+005
.1752E+006
.3452E+006
.4415E+006
:9937E+006
.6984E+006
.5743E+005
.0585E+4+006
.3794E+006
.8200E+005
.2654E+006
.1965E+004
LB01ZE+E05
.7484E+006
.5103E+006
.1499E+006
.2828E+005
.T057E+006
.8685E+006
.2541E+005
.2858E+004
.8679E+006

1:34:34 PM

Nuclide MDA

(pCi/m2 )

1.33E+004

2.94E+004
1.92E+004

1.68E+004
4.73E+004

4.12E+004

I

YW WU JWU RPN

(
1

i
il

Page 6

Activity
pCi/m2 )

.3728E+004
7923E+004
0080E+005%
.5119E+004
.5567E+005
.0364E+005
.0601E+003
. 7794E+003
.1882E+004
.8987E+004
.7907E+004
«2091E+005
.0559E+004
.6474E4003
.0703E+003
.8886E+003
.6216E4+004
.4759E+004
2 266E+005
.5063E+005
.4271E+004
.5201E+005
.9145E+004
.4862E+005
698 E+Q05
.1666E+004
.6647E+004
.2130E+005
.0924E+005
<O 15 TE+QDS
.2998E+006
.7009E+006
.9773E+006
.4065E+006
.6513E+003
.98B25E+006
.2628E+006
.6252E+004
.9632E+4+006
.6507E+004
.8756E+004
.2402E+006
. 1121E+005
.8518E+006
.7591E+004
. 337 1LE+005
.1499E+005
.4674E+003
.6525E+004
.0605E+005



iclide MD

*
I

®
Il

A Report

Nuclide

Name (keV)

EU-154

HG-203
BI-214

1140.
1241.
1246.
1274,
1494.
1596,
279
609.
768.
806.
934.
1120,
I155.
1238.
1280.
1317
1305
1401.
1407,
1509.
1661,
1729
1764.
1847.
A11E.
PB-214 74.
77.
87
89.
241.
208
30w
T8

Energy

90
60
60
51
08
45
19
31
£
17
06
29
19
1.1
96
67
31
50
98
18
28
60
49
44
54
81
11
20
80
98
21
9%
91

w

=

'.‘_._l
HNJO~-IRPWOSGRPNUOWRENNPRPRPOARFE O RPOWRHRO NP O OO O

[

=

) B

.22
.13
.80
.40
.71
.80
.30
.30
.04
¢ 23
e 2.1
.10
.69
.94
.47
g il
s 18
i 3
.48
« A5
o 1
.05
.80
.12
.21
. 33
: 10
.70
.03
.49
.20
+ 20
s 210

9/16/2017

Line MDA

(pCi/m2 )

HWwonRErNO N OO WUOUwPRPrNPREWODOBSBRPNWREOR &N D

.5113E+006
.5457E4+007
.2091E+006
.5205E+004
.6582E+006
.5891E+005
.5643E+004
.5374E+004
.4943E+005
.1819E+006
.0594E+005
.9071E+004
.6898E+005
.4009E+005
.0436E+0086
.5826E+005
.2441E+006
.1917E+005
.1700E+005
.1883E+005
.6675E+005
.7652E+005
.9155E+004
.3913E+005
.0000E+000
.1633E+005
.7806E+005
s 2155E+005
.1116E+006
.9441E+005
.5747E+004
.5042E+004
.1607E+006

1:34:34 PM

Nuclide MDA

(pCi/m2 )

4.12E+004

1.56E+004
3.54E+004

3.50E+004

Nuclide identified during the nuclide identification
Energy line found in the spectrum

Calculated MDA is zero due to zero counts in the regiocn,
the region is outside the spectrum,

(

5.

©]

Page 7

Activity
pCi/m& )

4576E+006
.3877E+006
.1730E+006
.4460E+003
2467 8+005
+U629E+006
.9854E+003
.5565E+004
.2490E+005
<IBIBE+DDS
.1178E+004
.0873E+004
.4038E+005
.1854E+005
.5612E+005
.3011E+004
«2869E+005
22097TE+005
.8085E+005
.9784E+005
JO518E+005
<260 7TE+Q0D
.4423E+004
.5132E+005
.0000E+000
.0928E+005
.9044E+005
.7604E+004
.0871E+006
.2985E+004
.9950E+004
.4364E+004
+2903E+006

r

or has not been calculated

Half-1life too short to be able to perform the decay correction



:‘k***-k***‘k*-k*k**-k*******Jc*'Jc**-k‘k*'k*'k‘k‘k********~k*k*‘k************************

R A GAMMA £ 2HERETRUM ANALY I S o Nk ki
'*-k**********************,'k*'k*************‘k*********%, I o e T
lename: 3844

;port Generated On : 9/16/2017 12:37:48 PM

mple Title . WGTV-19 09/16/2017Y

mple Description
mple Identification

mple Type : N/

mple Geometry ¢ Lo 0 Ol'/

tak Locate Threshold : 3.090

:ak Locate Range (in channels) : 1L = 65535

;ak Area Range (in channels) 4 200 - 8000
lentification Energy Tolerance : 1.000 kev

mple Size : 2.830E+001 m?/

mple Taken On : 9/16/2017 12:26:00 PM
:quisition Started : 9/16/2017 12:27:47 PM
ve Time : 600.0 secondsv/
:al Time : 600.2 seconds

0.04 °“/

B

rad Time

Energy Calibration Used Done On ¢ 1071272016
Efficiency Calibration Used Done On 2 1271642016
Efficieney 1D : ULAR__PLANE 90D

=4

%mv >



:ak Analysis Report 9/16/2017 12:37:48 PM

) peak analysis results available for reporting purposes

Page

2
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PR KK NUCLIDE IDENTTIFICATTION REPORT Emeieaty

e e i o e S i e i i I i i S R S S e S e i R T L e S o e e i L L L i o L S ]

Sample Title: WGTV~-19 09/16/2017
Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB
.................... IDENTIFIED NUCLIDES R EBE N YN I E IS e
Nuclide Id Enerqgy Yield Activity Activity
Name Confidence (keV) (%) (pCi/m2 ) Uncertainty
* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 kev
Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma

3



iterference Corrected Activity Report 9/16/2017 12:37:48 PM Page 4

rhkkkokk kA dh ko kkhkhkdkkhkhkkhkhhhhkhkhkhrdhhkhhbhhbhkhhhhbhbrdhhkhkkhkhbhbhkhhkhhrhdhkkhdrdrkdkhkkhrk

Zeiey INTEREFERENZCE CORRECTETD REPORT A kb

e i e e R R e e e e e e e R e e T e T

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/m2 ) Uncertainty

7
X
@

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

Il

Il

Errors quoted at 1.960 sigma

» peak search results available for nuclide analysis.
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NUCLTIZDE MDA REPORT ek ok

Tk s ek e ekiskokbke s gk stk e ke de e e e e e ek ek ke e ke e e e e e e e s e e etk Rk ek kb bk ek e e kde e ks e e el ok

chok K

Detector Name: 3844
Sample Geometry:
Sample Title: WGTV-19 09/16/2017

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/m2 ) (pCi/m2 ) (pCi/m2 )
K-40 1460.81 10.67 4.4685E+005 4.47E+005 1.3968E+006
SC—46 88925 99,98 1.3175E+004 1.32E+004 -2.8370E+003
112051 99.99 1.8900E+004 8.9469E+003
CE—-57 122.06 85.51 2.0008E+004 2.00E+004 2.8904E+003
136.48 10.60 1.3703E+005 2.3637E+003
C0O-60 114822 100, 00 1.5886E+004 1.24E+4+004 1.9840E+003
1332459 100.00 1.2351E+004 4.4694E+002
SE-T75 896,73 3.41 5. 70548+005 2.18E+004 -1.1748E+005
121.11 16.70 1.0370E+005 2.0989E+004
136.00 558.20 2.4357E+004 -1.2198E+004
198.60 1.45 9.3327E+£0D5 4.4636E+005
264.65 55,80 2.1822E+004 ~2.4545E+004
27953 25.20 4.7399E+004 -1.7597E+004
303.81 1.32 8.9500E+005 -3.3481E+005
400.65 11.40 1.0998E+005 -4.0031E+003
KR-85 51.3.88 0.43 3.6874E+006 3.69E+006 9.7594E+005
KR-85M 15118 75.30 1.8899E+004 1.89E+004 1.2126E+004
304,87 14.00 8.5752E+004 7.1271E+004
BR—-85 513.9% 99.27 1.5973E+004 1.60E+004 4.2276E+003
¥~88 898.02 93.40 1.3580E+004 7.08E+003 -4 .,9845E+003
1886.01 H8...38 7.0787E+003 1.9058E+002
=108 88.03 3. T2 6..24 L5EH005 6.24E+005 1.8579E+005
SN-113 255,12 183 6.4200E+005 1.80E+004 -2.9870E+005
381 .65 64.90 1.8046E+004 =% : 459TE+003
Cs-134 475.35 1.46 9.1229E+005 1.45E+004 -3.7983E+005
2E3.28 8.38 1.3932E+005 -7.6775E+003
58 .32 15.43 7.8358E+004 1.5128E+004
604.70 97.60 1.5885E4+004 6.4765E+003
795.84 85.40 1.4495E+004 6.6778E+003
801.93 8.73 1.6425E+005 3.2687E+004
10238 .57 1.00 1.3561E+006 -3, 3258E+005
1167.94 Jeni D 8.7990E+005 1.3641E+005
1365, L5 3.04 4.5796E+005 2.3802E+005
CE=136 66,91 125D 3.2144E+005 L.2715+004 =3,1210E+004
86.29 6.30 3.7997E+005 -3.4398E+005
153,22 7.46 1.8363E+005 -9.9716E+004
163.89 4.61 2.9816E+005 -2.4578E+004
LTE. 55 13..56 1.0200E+005 =3 . 958384003
273,85 12.66 1.0060E+005 4.4644E+003
340: 57 48.50 2:6157E+004 1.7793E+004



iclide MDA Report
Nuclide
Name

CS-136

€5=137
Cs-=138

CE=1.39
Ed=152

EU-154

Energy

(keV)

g818.
1048.
1235,
661.
138.
227 s
408.
462.
546.
871.
1009.
: 42
1343.
1435.
165,
1271,
244,
.27
411.
443.
778.
867.
964.
1085.
1112,
« 95
1,
225
.93
401.
444,
478.
Bads
BBZ
BEOL.
&45.
676.
5
e
.30
758.
815,
845.
850
87134
892.
904.
99.6..
1004.
1128

1147

344

1407

188
247

Y22

50
07
34
65
10
76
98
+5
94
g0
78

£
86
85
78
69

11
98
89
52
01
78
02

07

80
i
26
56
00
76
22
59
42
76

86
55
39
64
20
s
05
30
76
40

It
—
(8
5_1
.
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=
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2
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WO JgOoOOUWODoOOOOJOENRPRPOUOURFRFUDWOVWWOOOoOOOMERPR PR OODWOUOED_OROOG

9/16/2017

Line MDA

(pCi/m2 )

UGIEREPNOUONNN DO WNREETNORFRP OO PRPPRPNEPEEM SRR RRERPRNEFE DS WO W=

.2660E+004
.8512E+004
. 1325E+004
.0438E+004
.1079E+4+006
.9669E+005
-0282E+005
.9168E+004
.3018E+005
4810 LE+005
.0733E+004
.6143E+006
.3632E+006
.1247E+004
.6796E+004
.9609E+004
.6649E+005
.9669%E+004
LA5T5E+005
.4883E+005
.0085E+005
97 11E+005
.0455E+005
LA427TE+005
.3466E+4005
.1939E+004
.2015E+004
. 9256E+006
. 7860E+005
.5356E+006
.5044E+006
.4415E+006
.5464E+006
.7177E+006
.9048E+005
.5134E+006
.5747E+006
.4063E+005
.7215E+006
.0696E+004
.71296E+005
.5858E+006
.2549E+4006
.3134E+006
.9653E+004
.7057E+006
.6743E+006
.4345E+005
.5327E+004
.2249E+006

12:37:48 PM

Nuclide MDA

(pCi/m2 )

1.27E+004

3.04E+004
1.72E+004

=

.68E+004
297 E+004

=

4.20E+004

(

A .
3.

Page 6

Activity
pCi/m2 )

9746E+003
5078E+003
.9762E+004
.5583E+004
.2523E+004
.9178E+005
.3489E+005
.3813E+004
.4939E+004
.5436E+005
.7386E+004
.4587E+005
.0854E+005
.6660E+003
L1217E4+003
.0520E+004
L2217E+004
.6752E+004
.9708E+005
.7340E+004
.0656E+004
.7768E+005
.8043E4+004
.5956E+004
.5771E+4004
.9692E+002
.0768E+004
.9259E+4+006
.4483E+004
.8850E+006
.9934E+006
.6353E+006
.4736E+006
.2894E+005
.6963E+004
.4965E+006
.7355E4+006
.1532E+005
.8558E+006
.8036E+004
.1400E+004
.4824E+004
.4239E+005
.0228E+006
.0342E+004
.1214E+005
.1420E+006
.0295E+004
.5533E+004
.7142E+006



iclide MDA Report

L S

Nuclide
Name (keV)

EU-154

HG—-203
BI-214

g806.
934.
1120,

1155
L2RE.,
1280.
L3777
1388
1401.
1407.
1508.
1881,
1729,
1764.
1847.
2118.

74.

T

87

B9

PB-214

241.
285

1140.
1241.
1246.
1274..
1494,
1596,
20
609,
768.

Energy

90
60
60
5l
08
45
19
Bl
36
17
06
29
15
11
96
67
3.
50
98
19
28
60
49
44
54
81
11
20
80
98

21
5. .
i

852
9.1

Yield
(%)

gL
s 103
.80
.40
o
.80
¢ 30
+ 30
.04
.23
. 2L
s 28
69
.94
.47
v il
. 18
s o2
.48
.19
. 1.5
05
.80
5 o8
1741
.33
« 1
oy
<03
.49
.20
.20
w0

w

|

—1
HJdiOo-JRPRWOoOnRNUOWRERENNEPOBRRFRPUORUODWRFUOODIPROREROOO

[

—

L2 =

94 16/20917

Line MDA

(pCi/m2 )

PwokrRrNhaacvOUOReECUORPRWRNPEREREREDWORE DR U R

.0180E+006
: 2718E+00G
.8830E+006
L2142E+004
.2894E+006
.8399E+005
.5392E+004
.8724E+004
.4943E+005
.2395E+006
47 T7TE+005
.2513E+005
.1199E+006
.7724E+005
.2091E+006
.4862E+005
.B8025E+00¢6
.0194E+006
.1700E+005
.3492E4+005
.0014E+005
.3043E4+005
.0937E+005
.9830E+005
.0000E+000
.0872E+005
.7621E+005
.3932E+005
.1663E+006
. 71216E+005
.6356E+004
.8652E+004
.0845E+006

12:87:48 BM

Nuclide MDA

(pCi/m2 )

4.20E+004

1.54E+004
3.87E+004

3.87E+004

Nuclide identified during the nuclide identification
Energy line found in the spectrum

Calculated MDA is zero due to zero counts in the region,
the region is outside the spectrum,

I

HUORRPRFRRFRWUOUOOOU U WU R ONRE O

Page 7

Activity

(P

or

Ci/m2 )

.0114E+005
.3534E4007
+521.5E4005
.8256E+004
.67T61E+005
.4566E+003
.1544E+003
.2030E+004
.7187E+004
.5871E+004
.4834E+004
.9235E+004
.4087E+005
+O0253E+005
+ 961 3E+005
.5251E+004
.2350E+006
.5872E+005
LE5LEE+003
.2123E+4004
.0516E+005
.2317E+4004
.5352E+004
.3828E+004
.0000E+000
.1939E+4004
.1925E+004
.0307E+003
.0640E+006
.3923E+004
.7481E+004
.0645E+004
.6607E+006

or has not been calculated

Half-1life too short to be able to perform the decay correction
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Jlename: 3844

sjport Generated On : 9/18/2017 9:34:26 AM

mple Title : WGTV 18 r/

mple Description
mple Identification

mple Type : //

mple Geometry : 3m_90d

:ak Locate Threshold ¢ 3,00

:ak Locate Range (in channels) : 1 - 65535

rak Area Range (in channels) : 200 - 8000

lentification Energy Tolerance : 1.000 keVv

mple Size 1 2.830E+001 m2//

mple Taken On : 9/18/2017 9:24:00 AM

>quisition Started § 9/18/2017 9:24:25 AM

ve Time 7 600.0 Secondsd/

qal Time g 600.2 seconds

.ad Time . 0.03 %7
Energy Calibration Used Done On : 10/12/2016
Efficiency Calibration Used Done On : 12/16/2016
Etficiency ID : ULAR PLANE 90D

NG
%ﬁf
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» peak analysis results availakle for reporting purposes
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2 NUCLTIUDE IDENTIFICATTION REPORT bl
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Sample Title: WGTV 18

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB
.................... IDENTIFIED NUCLIDES R EE EE R RS R AR RN R R
Nuclide IEC! Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/m2 ) Uncertainty

*
Il

Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 keVv

Nuclide confidence index threshold = 0.30

Errors gquoted at 1.9260 sigma

3
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ik ok ok k ok ok kkkhkk ok hkkhkhkhkhkk kb kb hkhkhkhkhhdhbhbrhhdhrhbhkhkhhkhkhkrhkhkhhhhkhhhhhkhkhrddhkhkhkkkhkx

AR INTEREFEZRENTCE CORRECTETD REPORT Heder

R o o T e e b S U b e i S SR S S S L e L e R R L e e e e e e

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/m2 ) Uncertainty

7
X
@

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

Il

Errors quoted at 1.960 sigma

) peak search results available for nuclide analysis.
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Detector Name:
Sample Geometry:
Sample Title:

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

Nuclide
Name

K-40
SC-46

U=l
CO-60

SE-T5

KR-85
KR-85M

BEK-85
Y-88

CD~108
8N~-113

C5-134

£8~1386

3844

3m 90d
WGTV 18

Energy

(keV)

1460.
5D
1124.
2.
1.35..
117,
1394,

96 ,
il
136.
138 .

889

il

264

543

313

475

604

81

Bl
06
48
22
49
73

00
60

. b5
279,
303.
400.
.88
Ll
304.
;99
898.
1836.

88 .
255
S8 5

5.3
91
65

18
87

02
01
03
12
69

o D)
583.
565.
o 10
75 5
801.
1038.
1167 .
1365 .
66
86.
153
163.
176.
S
340.

23
32

84
93
57
94
L5
91
29
&
89
55
65
57

Yield

(

10,

8995
99,
89,
140.
LOG.
100.
.41
.70
.20
A5
.80
2]
7
.40
.43
)
.00
i 1
.40
.38
Ry
« 33
« QU
.46
.38
.43
. 60
.40
¢ 73
.00
.80
.04
« 50
» 2
.46
LB
. 56
.66
« 50

oe

)

67
98
SR
81
60
00
00

Line MDA

(pCi/m2 )

NOONHWWE ORRPPEHEORFROORERPRFRFOEWROBPRONEPEORERNEE S

.2766E+005
.4418E+004
.9416E+004
L0211E+004
.4169E+005
.7586E+004
.3698E+004
. 7442E+005
.0207E+005
.5338E+004
.9006E+005
.9947E+004
.6932E+004
L1457E+005
.1159E4+005
.7988E+006
.8419E+004
.6082E+004
.6455E+004
.5354E+004
.0751E+004
.2614E+005
.2598E+005
.6710E+004
.8637E+005
.5064E+005
.3736E+004
.5700E+004
.6181E+004
.6425E+005
.4643E+006
.6286E+005
.1292E+005
.0519E+005
.8196E+005
.8278E+005
.8683E+005
.4451E+004
.2664E+004
.5149E+004

Nuclide MDA

(pCi/m2 )

4

2

e

= o

.28E+005
L.

44E+004

.02E+004
.37E+004

.99E+004

.80E+006
.84E+004

.65E+004
.08E+004

Z26E+005
.67E+004

.57E+004

LA44E+004

Activity

(pCi/m2 )

.2423E+006
.4470E+003
.08616E+003
.8186E+003
. 6033E+002
.0501E+004
.4114E+003
.8708E+004
.0668E+004
.2499E+002
.9920E+005
+5586E+003
.8041E+004

4,6693E+004

1

NP DNRFRORRPRPNORWOIWNEO

|

.2626E+004
.8020E+006
.0878E+003
.7511E+004
.B059E+003
.8800E+002
.2387E+003
.7742E+005
.9474E+005
.0434E+004
.6307E+005
.2060E+004
.6209E+004
.5540E+003
.8365E+002
.5116E+004
.4388E+004
.3187E+006
.9884E+005
-3,
.5779E+005
.8140E+004
.1280E+003
.1995E+4+004
.8413E+004
.8236E+004

8082E+005
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Nuclide
Name

81386

Ch=lay
£8-138

CE=130
EU=152

EU-154

Energy

(keV)

818.
1048.

L2385,

66l.
138,
2294
408.
462.
546.
Biefulius
L8 5.
1147.

1343.

1435,
168
121
244,
344.
411.
443,
T8
Bols
964.

1085,

0 T 2.0

1407.
s

5 43

188

247,
401.
444.
478.
557,
b8,
591,
625,
G6l6.
692 .
Tl
122
756.
815.
845.
850.
Bi13%
8925
904.
996.
1004.
1128,

50
07
34
65
10
76
98
79
94
80
78
22
54
86
85
78
69
27
11
98
89
32
01
78
02
B
07

93
30
38
26
56
00
76
22
59
42
76
30
86
55
39
64
20
73
05
30
16
40

Yield

o
[Ce) o
foi}

.
.60
.70
« o2
.49
=y hl
.66
.70
.80
« L1
.80
.24
.14
.30
« 33
.40
.49
« 5l
s 2l
.11
.4
.16
.40
. 08
.30
.70
.40
e diD
«B3
5L
D
ol
w25
-89
91
e
.14
.78
oy
.00
« 90
« 30
.58
B
. 08
« 50
i85
.34
.90
< 29

SN = NS} B 00 ] [w] B L O = ]
OO WOoObBLENWNOYJWOOWR R OUO Od& U0 W

(8]
OO0 ONOOOROORFFOOBRBODOOOOONTO

[}

g

9/18/2017

Line MDA

(pCi/m2 )

O\-JI—‘I—'[\)HO\E\J!\)LA)MQ\-J&OUJU)H&O\[\JO‘\HU‘I&@HHHM\O&U‘IJ—\l—'OWH!—‘I—‘I—'U'l[\)P—‘-.I}-l\JLOH[\)I—‘I—')—‘

.4438E+004
.9028E+004
.0241E+4005
.0056E+004
.1390E+006
. 1.3B0E+005
.9403E+005
.5829E+004
+2535E+0005
.7286E+005
.0103E+004
.3542E+006
.1488E+006
.4649E+004
.6577E+004
.0160E+004
- 7197E+005
.5030E+004
.6064E+005
.0309E+005
.8332E+004
.0230E+005
. 2906E+005
: D296E+D05
; 21 58E+D05
.8696E+004
.2493E+004
.4582E+006
.7614E+005
.5356E+4+006
2677TE+D06
.4061E+006
.9156E+006
.6788E+006
.0001E+005
+5134E+006
.0868E+006
.5025E+005
.5583E+006
.3825E+004
.2444E+005
.7484E+006
.1936E+006
.1499E+006
.0606E+005
.8150E+006
.6743E+4006
;471384805
.4104E+004
.3192E+006

9:34:27 AM

Nuclide MDA

(pCi/m2 )

1.44E+004

2.01E+004
1.46E+004

.66E+004
.50E+004

S

4.25E+004

(

TR W 00 = ]

Page ©

Activity
pCi/m2 )

.9568E+003
.5287E+003
.0122E+005
.9709E+004
.7829E+005
.4549E+004
.2516E+005
.9549E+004
.2201E+003
L.2277E+004
.2158E+004
.0231E+006
.1930E+006
L1T05E4+003
.5445E+002
.8109E+004
.5396E+003
.5869E+004
.6003E+005
.0009E+005
.1089E+004
.6192E+005
=534 TEF004
.1535E+004
.7822E+005
.6781E+004
.9160E+004
.6833E+006
.6145E+004
.1734E+006
.1987E+006
.6078E+006
.6310E+006
.3257E+006
.5194E+005
.6540E+006
.2773E+006
.5596E+005
.1583E+006
L9317E+004
.7115E+005
.4717E+006
.0261E+004
.6125E+005
.2661E+004
.7498E+005
.8826E+005
.3884E+004
.7526E+004
.3230E+006
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*

Nuclide
Name

EU-154

HG-2038
BI-214

PB-214

Energy

(keV)

1140.

1587

1246.
1274,
1494,
15%96:

2T,
bl

768.
g806.
934.
1120
11554
TZ38..
1280.
137 7.

1385+

1401.
1407.

15089.

1661.
LAE8
1764.
1847.

2118.
74.

1 s
87
89 ;
241.
285,
351.
83 .

90
60
60
Bl
08
45
19
i)
36
13
06
Y
19
11
96
67
3l
50
98
12
28
60
49
44
54
81
1l
20
80
98
21
8.7
.1

Yield

(0

g2
1.3
.80
.40
« 3.
.80
+ 30
¢ 38
.04
.23
« 2.
.10
: B9
.94
.47
s
. 18
s 99
.48
s 19
. L5
. D5
.80
EY
i
.33
.70
.70
3
.49
vl
.20
w-dal)

w

SR |

e
B JOS R WOoOOORNOWRNDNERPOLORPORFRFUWRUOODTIFPROROOO

[

e

w =

)

9/18/2017

Line MDA

(pCi/m2 )

PWORNONUOWIDONOURWRWRERBEFENWE IR ON ]

.4155E+006
.4496E+007
.1539E+006
.0171E+004
- 6582E+006
«1.203E+005
.5085E+004
.5374E+004
.7627E+005
.1819E+006
.8048E+005
« 2855E+005
.0180E+006
.3374E+005
.1131E+006
.4081E+005
.7600E+006
. B545E+005
. 17339E+005
.AT25E4D0%
.6835E+005
.4671E+005
.3799E+004
.8649E+005
.0000E+000
.1691E+005
.5989E+005
.3458E+005
.1569E+006
s+ B3G4E+005
.9892E+004
.7448E+004
.2318E+006

B34 2y M

Nuclide MDA
(pCi/m2 )

4.25E+004

1.51E+004
3.54E+004

3.74E+004

Nuclide identified during the nuclide identification
Energy line found in the spectrum

Calculated MDA is zero due to zero counts in the region,
the region is outside the spectrum,

Page 7

Activity

(p

I

COWOWOHBOUORPNRERPRERSRFR IOV IW

or

Cci/m2 )

.5330E+006
.1594E+007
. 301 2E+0086
.3211E+004
s 971 3E+008
.2310E+004
.5415E+002
.3077E+004
.7199E+004
DT L3E+005
.4335E+005
.0287E+003
.6868E+005
L083B5E+005
LBZILEFODS
816 TEFQ0S
.3146E+005
.2910E+005
.73%4E+4005
.0637E+004
.5828E+004
.6026E+004
.3723E+004
.9758E+004
.0000E+000
.2344E+005
.1306E+4005
«1271E+005
.4477E+005
.5957E+004
.7718E+004
.3541E+4004
.5747E+005

or has not been calculated

= Half-life too short to be able to perform the decay correction



'******************-ﬁ:**'Jr******-}r*****'k************************************

Sk GAMMA 2 B CE RYMN

R T e O e e i SN S I R S S

R o S S o o o T I O e

Jlename: 3844

port Generated On

mple Title

mple Description
mple Identification
mple Type

mple Geometry

:ak Locate Threshold
:ak Locate Range (in channels)

rak Area Range (in channels)
lentification Energy Tolerance

mple Size

mple Taken On
:quisition Started

.ve Time
:al Time

rad Time

* ok ok ok ok

ANALY L B

9/18/2017 8:52:29 AM

werv 17

3m_90d “/

3.00
1= 85535
200 - 8000
1.000 keVv

2+ 8:30E+001 mP2

8:42:00 AM
8:42:28 AM

9/18/2017
9/18/2017

600.0 seconds //
600.2 seconds

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Efficiency ID

10/12/2016
12/16/2016
ULAR__PLANE 90D

O
EE}“, }1,\¥%
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:*‘k-k-k****************‘k*****-k-k-k-k‘k*-k-k-k****‘k‘k**'k*-k-)r-k**‘***‘k********‘k**‘k*‘k****

ko P E A K ANALYS IS REFORT T

:-k-k*****‘k*‘k****-k‘k*-k-k'k****-k'k-k-k-)r**'k******'k'k'k-k-k*k‘k***************************

Detector Name: 3844
Sample Title: WGTV 17
Peak Analysis Performed on: 9/18/2017 8:52:29 AM

Peak Analysis From Channel: 200

Peak Analysis To Channel: 8000
Peak ROI ROI Peak Energy FWHM Net Peak ©Net Area Continuum
Nc. start end centroid (keV) (keV) Area Uncert. Counts

1l B821— 5852 5B36.25 1458.380 lab4d 2:26E+002 31.97 8.00E+000
= First peak in a multiplet region
= Other peak in a multiplet region
= Fitted singlet

‘rors guoted at 1.960 sigma
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rhkkhkkk kA hhkh bk bbbk A b bbbk rhkhkhkhkhbhhkhhhkd kb hkhkdhhhhdhhbhdddh kb hbdhbdhkdhdhdrrddrhhkhbhhth

e NUCLTITPDE IDENTIFICATIA®N REPGRT ke

rhkdhhkhkdd vk kb hkdh b hbhrhddbdrhhbhhbdbdbhbbhhbdhhbhbhkdbhhbhbhbhkhbhhhhhhhkhkkhkdhhhkhhhhdhhhkkkhkhhk

Sample Title: WGTV 17

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB
.................... IDENTIFIED NUCLIDES B (B B S B S A e
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/m2 ) Uncertainty

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 keV

Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma

3
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rhkkkkhkdkhkh bk hkhkhhkhhkhhhhdhrhhhhhkhhdhhkdhhkhbrhhhhkhkhhdhdhhhhkdhbhbhhddhhhbhbdhd kb hkhdx

sk INTERVFERENTCE CORREETED = e = i > ) Fak i

R R R R R R R R R R R R e e i e R R e i U e e T e e R B e S e S T

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/m2 ) Uncertainty

?
X
@

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

Il

II

Errors quoted at 1.960 sigma

J Kok ok ok ok k k %k U N I D E N T I F i E D P E A K g kkkhkkhkkkkh Kk

Peak Locate Performed on: 9/18/2017 8:52:29 AM

Peak Locate From Channel: 200
Peak Locate To Channel: 8000
Peak Energy Peak Size in Peak CPS Peak Tol.
No. (keV) Counts per Second % Uncertainty Type Nuclide
224
1 1458.80 3.7667E-001 14.15 B

First peak in a multiplet region
Other peak in a multiplet region
= Fitted singlet

M
m
F

Errors quoted at 1.960 sigma
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ckkkkhk kAR Ak hhk kA d bk d A A dhkh A bbbk kb hddhrddhhbhhdh bk bbbk dh bbbk h bk bk rhhkhhdb bbbk hh bk dhdkdkkk
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NUTC kL DHBE

MDA

RE 2&RT

* ok k ok ok

B SR R T S S R R S S S S S S R R R R e R o o e e e o i

Detector Name:
Sample Geometry:
Sample Title:

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

Nuclide
Name

K-40
SC-46

CO=07
CO-60

SE=75

KR-85
KR-85M

SR-85
Y-88

cp-109
SN-113

Cs5-134

Ce-136

3844

3m 90d
WGTV 17

Energy
(keV)

1460
889
1120
122
136
1173
1332
96

121
136,
188 .
264.
279,
303.
400.
5 i 1
1&1.
304.
513,
898.
1836.

88.
258,
391 .
475.
563.
564 »
604.
195,
g801.
1038.
1167,
1365,

66.

86.
153,
163«
178
273,
340.

Bl
.25
« 5l
.06
.48
22
.49
5
1l
00
60
65
53
91
65
99
18
87
859
02
01
03
L
69
38
23
32
70
84
93
57
94
1o
51
2%
22
89
55
65
57

100.
100.

Line MDA

{pCi/m2 |

PROADANN W WSO R P P OO PP OWER P O W Qs NG DD o

.4863E+005
.4075E+004
.8900E+004
.0322E+004
.3996E+005
.6971E+004
.2703E+004
.7313E+005
.0404E+005
.5304E+004
.9684E+005
.9575E+004
.7708E4+004
.9169E+005
.0152E+005
.5556E+006
.8943E+004
.3856E+004
.5402E+004
.4789E+004
.1564E+003
.4566E+005
.1505E+005
.6164E+004
.4865E+005
.5770E4005
.9977E+004
.5226E+004
.6181E+004
.7242E+005
.5642E+006
.6286E+005
.1292E+005
.3146E+005
.9070E+005
.8501E+005
.8922E+005
.6694E+004
.6567E+004
.7219E+004

Nuclide MDA

(pCi/m2 )

4.
L.

2

=W

Nol o

[l ©)

49E+005
41E+004

03E+004

.27E+004

.96E+004

.56E+006
.89E+004

.54E+004
.16E+4+003

.46E+005
.62E+004

.52E+004

.41E+004

Activity

(pCi/m2 )

PSR orRrooRrETWwWO RO

.3969E+006
+5911E+003
.8838E+004
.4923E+003
.3352E+004
+3975E+002
.4508E+003
. 3449E+005
882 3E+003
.2237E+003
.6283E+005
.4409E+003
.0057E+003
.0278E+003
.6412E+004
.1640E+005
.1655E+004
.0748E+003
.1033E+003
.7345E+003
.4298E+003
.1967E+005
.5074E+005
.3937E+004
.8671E+005
.4502E+005
.0926E+004
.9999E+003
.0980E+004
.4042E+004
.2969E+005
. 7355E+004
-5772E+005
.1307E+005
.2126E+005
.4211E+004
.5083E+004
.6309E+004
. 6389E+004
.9754E+003
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Nuclide
Name

C8~136

C5~137
€S=138

CE=1539
EU~-152

EU-154

Energy

(keV)

818.
1048.
1235,

661.

138.

22T s

408.

462.

546.

871
1009.

1147.
1343.

1435.

168 .
%

244,
344,
411.
. 98

443
178
867.

964.

LOE %

1112,

1407.
123
188.

247.

401.

444,
226
257«

478

582.

541, .
625.

676.

692,
113 s

T22.
756

882.

904.
« 30
1004.
1128,

996

50
07
34
65
10
76
98
18
94
80
78
22
59
86
85
78
69
27
11

89
32
el
78
02
95
07
ik
93
30
39

56
00
76
22
59
42
76
30

.86
815.
845.
850.
873.

55
39
64
20
73
05

16
40

<
e e
@
)_l
0,

BN P2 = N N oo (Re) = W 00— 1w
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9/18/2017

Line MDA
pCi/m2 )

.4133E+004
.9775E+004
.8079E+004
.1111E+004
.0784E+006
.5164E+005
.4022E+005
.6150E+004
.3164E+005
.1611E+005
.1790E+004
.4567E+006
.4478E+006
.3033E+004
.6550E+004
.0841E+004
.6904E+005
.1232E+004
.5645E+005
.0309E+005
. 1L365E+005
.5998E+005
.1860E+005
.7806E+005
.3328E4+005
.3705E+004
.2493E+004
.9158E+006
.8342E+005
.9688E+006
.2677E+006
.1896E+006
.7554E+006
.8112E+006
.3905E+005
.6781E+006
.7834E+006
.4063E+005
.7215E+006
.5636E+004
.0624E+005
.7167E+006
.7402E+006
.9394E+006
.2047E+005
.5914E+006
.0262E+006
.5071E+005
.8870E+004
.8003E+006

Bi52:29 AM

Nuclide MDA

(pCi/m2 )

1.41E+004

.11E+004
.30E+004

=N

1.65E+004
5.12E+004

4.,25E+004

(

Page 6

Activity
pCi/m2 )

.7004E+003
.B162E+003
.3611E+004
.1711E+004
.3952E+006
.6732E+004
.1529E+005
.8886E+004
.2708E+005
.5213E+004
.8099E+002
.0786E+005
.8366E+005
.7366E+004
.0211E+003
.0525E+003
.5571E+005
.7413E+004
.8313E+005
.3035E+005
.2526E+003
.9839E+005
.1003E+004
.2309E+004
.3673E+004
.7815E+004
.5961E+003
.7812E+006
.3614E+004
.6109E+005
.2201E+005
.5887E+005
.3343E+005
.5015E+006
.5683E+005
.5968E+005
.5411E+005
.5836E+005
.6657E+005
.4125E+004
.2300E+004
.2583E+006
.5809E+005
.5470E+006
.0872E+004
.8861E+005
.1872E+005
.4055E+004
.0856E+004
.7626E+006
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*
i

Nuclide
Name (keV)
EU-154

1247 .

1246.
1274.
1494.

16596,
270
609.
768.
806.
H34 .

1120,

HG-203
BI-214

1E55,
12238,

12840 .
137% .
13885 .
1401.
1407.
1508,
le6l.
L725.

1764.
1847.

2138
74 .
1T
87.
89.

PB-214

241.

295,

451
T85.

1140.

Energy

90
60
60
5l
08
45
19
31
36
17
06
29
i
i B
96
67
&l
50
98
1.8
28
60
49
44
54
81
i 8
20
80
98
2.1
92
891

(U8]

- = = N
HYNOAdRFWOORNUWRNNRPOLR U ROWROO b0 S0 0O

w =

3 27
« 13
.80
.40
i
.80
30
- 30
.04
oD
sl
«10
764
.94
AT
sl
5 10
w39
.48
.19
el
<5
.80
sl 2
i
b 11
.70
. 10
s 03
.49
.20
. 20
o 10

9418742017

Line MDA

(pCi/m2 )

PWOHNONUOR  OWOHUUTORFRF WONWOURUORNWROR&NRF®

.1475E+006
.4496E+007
-2Z091E+006
.8112E+004
.4506E+006
.3035E+005
.5442E+004
.3664E+004
. 162TE+005
.2618E+006
.0100E+005
29 13E+005
08 9BE+Q05
.9980E+005
LEBHEEFIOE
.2454E+005
.3659E+006
.4538E+005
.3174E+005
.4022E+005
<TLEHDE5
«IB30EF005
.9155E+004
« 10b9E+005
.0000E+000
. 2282F+005
« 1929E+005
s 0260E+000
. 2356E+006
.8478E+005
.4511E+004
.5948E+004
. 2590BE+006

8:52:29 AM

Nuclide MDA

(pCi/m2 )

4.25E+004

1.54E+004
3.37E+004

3.59E+004

Nuclide identified during the nuclide identification
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

the region is outside the spectrum,
= Half-life too short to be able to perform the decay correction

OV PRPRPRPUONMNDWOR DR

(

Page 7

Activity
pCi/m2 )

.6744E+006
. T#83E+008
.2824E+006
.8166E+004
.5714E+005
. 3834E+005
.8267E+003
.9708E+004
« 30BBE+005
.3463E+006
.0726E+005
.2473E+005
.0032E+005
.1042E+004
.3348E+005
.9146E+004
.5876E+006
.1863E+006
- IOLTES00S
~5569E+005
+8310E+005
.6612E+005
.4423E+004
. TYE2EH 05
.0000E+000
+2B20E4005
L2673E+005
.4351E+4005
.1.326E+005
.3883E+005
.0618E+004
.6417E+003
+6287E+005

or has not been calculated
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.lename: C:\GENIE2K\CAMFILES\9.16.17\WGTV-11 9.16.17.CNF

9/16/2017 2:11:3i/;M

WGTV-11 09/16/2017

iport Generated On

mple Title

mple Description
mple Identification
mple Type

mple Geometry

itak Locate Threshold

tak Locate Range (in channels)
:ak Area Range (in channels)
lentification Energy Tolerance
mple Size

mple Taken On
:quisition Started

ve Time
:al Time

sad Time

Energy Calibration Used Done On

2m 9047
3.00

1 -~ 655635
200 - 8000
1.000 keV

2.830E+001 m2

89/16/2017
9/16/2017

600.0
600.2

0.03 %“/

11:19:00 AM
11:19:58 AM

seconds//

seconds

Efficiency Calibration Used Done On

Efficiency ID

e

10/12/2016
12/16/2016

ULAR _PLANE 90D

w

m’-\
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P P EAK ANALY SIS REPOCRT e Rk
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Detector Name: 3844
Sample Title: WGTV-11 09/16/2017
Peak Analysis Performed on: 9/16/2017 2311235 PM

Peak Analysis From Channel: 200

Peak Analysis To Channel: 8000
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts

1 5829- 5855 5845.04 1460.99 0.42 1.84E+002 36.49 3.71E+001

= First peak in a multiplet region
= Other peak in a multiplet region
Fitted singlet

I

:rors guoted at 1.960 sigma
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:*****-k***-k-k*k********-k-k-k-k-}r-k*********‘k*-k-k'k'k'******-k***********************

At N U & L L D E IDENTIFICATTION R E P QO E L S BRI

'*‘k*‘k‘k***************-)c‘k'k*'k********-k-k-k*‘k********‘k************************

Sample Title: WGTV-11 09/16/2017

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB
.................... IDENTIFIED NUCLIDES ot e W B S W R e R W E W R g
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/m2 ) Uncertainty
K-40 0.995 1460,81* 10.67 1.09669E+006 2.35041E+4005

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 kev

Nuclide confidence index threshold = Q430

Errors quoted at 1.960 sigma
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Tk ok ke ko ek kg ok % gk vk ok ok o e sk ok ok 9k %k vk T o ok o ok sk ok ok 9k %k e sk ok ok ok o o ok ok ke %k ke vk ke vk ok S e e ke ok sk ok ok ok o ok ok ke e ok ke ok

AR ENTHEEEERMEBENEERE c o RREECTED EEEOGRT it

S S SEE S SRS SRS SRS ST EE TR R R EE S E RS SRR R R R RS e R R R S S I T i

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/m2 ) Uncertainty
K-40 0,995 1.096693E+006 2.350412E+005

P =

X_
@

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

*hhkkhkhkhh ok UNTIDENTIUEILIZED P E A K S * ok ok k ok ok k ok kok

Peak
No.

All

Peak Locate Performed on: 9/16/2017 2:11:35 PM

Peak Locate From Channel: 200

Peak Locate To Channel: 8000
Energy Peak Size in Peak CPS Peak Tol.
(keV) Counts per Second % Uncertainty Type Nuclide

peaks were identified.
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rhkkkkkkdhkhkhkhhkddhhdrhhh bk hkhhkkhhhkbrh kb hkhkhhk ok hkhhkhkdhhhhdkhkkhkhhhkkhkhhkkkdkkhkhkhhkhdkhddkxkkk

S NUCLTITPDE MDA REPORT bpak

chkkhkhkhk ok khkhkhhkhkddhhkhdkh bk bk bk bbbk bk rhhhhhhdhhhdhhrdhhhhkdhhhkhrhbhhbhbbhddbhhdhhkdrhdhhdhrnkhk

Detector Name: 3844
Sample Geometry:
Sample Title: WGTV-11 09/16/2017

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/m2 ) (pCi/m2 ) (pCi/m2 )
4 K-40 . 1460.81~* 10: 67 2.6644E+005 2.66E+005 1.0967E+006
SC-46 889,25 99. 98 1.4075E+004 1.41E+004 1.8555E+003
1120, 51 899,99 1.8547E+004 -7.9622E+002
Co-57 122.06 85.51 1.9985E+004 2.00E+004 9.7966E+003
136.48 10.. 60 1.3957E+005 1.9807E+004
CO-60 L173: 82 100.00 1.7984E+004 1.27E+004 -7.1866E+003
1332.49 100.00 1.2703E+004 -3.0262E+003
SE-75H 96.73 3.41 5.6334E+005 2.08E+004 =3.5451E+005
127.311 16.70 1.0242E+005 1.0285E+004
136.00 55 .20 2.4677E+004 -1.683%E+004
198.60 1.45 8.4636E+005 -1.7250E+005
264.65 58.80 2.0848E+004 -1.4640E+004
27983 2320 4.4020E+004 -1.0801E+004
303,91 1:32 8.3692E+005 -6.6682E+005
400.65 11.40 9.9141E+004 2.3417E+004
KR-85 51 3. .89 0.43 3.5048E+006 3.50E+006 7.7132E+005
KR-85M 151.18 75,30 1.7646E+004 1.76E+004 -1.9505E+004
304.87 14.00 7.9974E+004 -3.5341E+004
SR-85 513989 9827 1.5182E+004 1.52E+004 3.3412E+003
Y-88 898.02 93.40 1.4199E+004 1.33E+004 -2.8128E+003
1836.01 99. 38 1.3279E+004 1.8295E+003
Ch=109 88.03 3. T2 6.0392E+005 6.04E+005 2.0901E+005
SN-113 25b: 12 1,93 ©.1689E+005 1.76E+004 -1.4487E+005
391.689 64.90 1.7646E+004 -1.2212E+004
CS-134 4754 35 1.46 9.1738E+005 1.70E+004 5.7836E+005
563.23 8.38 1.4697E+005 4.3356E+004
569.32 15.43 8.2427E+004 4.8272E4+004
604.70 97. 60 1.6952E+004 1.2204E+004
795.84 85.40 1.7040E+004 6.7056E+002
B8] 5.5 8.23 1.7082E+005 -2.7177E+002
1038..57 1160 1.5051E+006 3. T019E+005
1167 .94 1.80 9.6286E+005 -2 .81 38E+005
1365.15 3.04 4.0075E+005 2.7892E+005
C8-136 66.91 12.50 3.1681E+4+005 1.53E+004 =1 .3058E+005
86.29 6.30 3.6174E+005 5.6397E+003
153.22 7.46 1.7651E+005 4.5929E+003
163.89 4.61 2.8971E+005 2.2138E+005
176.55 13.56 9.9550E+004 1.8384E+004
273.%65 12.66 9.4788E+004 3.5722E4003
340.57 48.50 2.6157E+004 2.0951E+004



iclide MDA Report
Nuclide
Name

Cs~136

GS=137
EB-13%

CE-=139
EU-152

EU-154

Energy

(keV)

g8l8.
1048.
.34
661.
138.
. 16
408.
462.
546.
871
1009.
.22
1343.
1435.
165,
.78
244,
344,
i
443.
b T
867
964.
10835,
1112,
s 25
123,
s
247.
401.
444,
478.
8574
282 .
891,
.22
3
632 .
715,
T2
156.
815.
845.
850.
873
B92.
904.

1235

220

1147

T21

411

1407

188

625
676

996.
1004.

11248,

50
07

65
10

98
79
94
80
78

58
86
85

69
27

98

32
01
78
02

07

93
30
39
26
56
00
76

42
76
30
86
55
39
64
20
T3
05
30
76
40

N
O~NOoO00ONOCOOBCOHHFOOBBOODODOoOOONWD

=

=

9/16/2017

Line MDA

(pCi/m2 )

Oy N NN WL WN BB HRE e PR WHRWOEsERPOFRENRPRRrONNEHEBRNOFRFRPRORERR

.5314E+004
.9281E+004
.9532E+004
.7495E+004
.1141E4006
.4017E+005
.9596E+005
.6096E+004
.3411E+005
.8039E+005
.7021E4+004
.4924E+4+006
.4339E+006
.0972E+004
.6272E+004
.9678E+004
. T197E+005
.3435E+004
.S5T69E+005
.9610E+005
.1365E+005
.4458E+005
.2290E+005
.2748E+005
.2158E+005
.5417E+004
.0894E+004
.6663E+006
.7464E+005
.8983E+006
.1736E+006
.4766E+006
.6312E+006
.9676E+006
.5297E+005
.7181E+006
.0026E+007
.0555E+005
.0372E+006
+1333E+004
.5254E+005
JAZ2RTE+006
.2549E+006
.0791E+006
.1060E+005
.7791E+4+006
.9226E+006
.29606E+005
.6528E+004
.0006E+006

2:11:35 FM

Nuclide MDA
(pCi/m2 )

1.53E+004

1.75E+004
2.10E+004

.63E+004
.34E+4+004

=

4.09E+004

Page 6

Activity

(pCi/m2 )

.1204E+003
.6393E+003
.4002E+004
.B8053E+004
.5358E+005
.1463E+005
.B070E+004
.7904E+004
.7511E+4+004
.9839E+004
.1074E+004
.1931E+005
.0492E+005
.5650E+004
.6432E+003
.1042E+004
.5237E+004
.1307E+004
.8565E+004
.4608E+005
.7381E+004
.6534E+005
.7543E+003
.4469E+004
.6791E+004
.8566E+004
.1726E+004
.4795E+005
.7370E+004
.5138E+006
.0802E+006
.8584E+006
.7664E+005
.9681E+006
.1183E+004
.0047E+005
L2677E+006
.1899E+005
.8655E+006
.4539E+004
.8403E+005
.4380E+004
.1680E+004
.1528E+004
.1571E+004
.1945E+005
.3904E+006
.2532E+004
.6480E+003
.3740E+006
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Nuclide
Name

EU-154

HG-203
BI-214

PB-214

Energy

(keV)

1140.
1247 ,
1246
1274.
1494.
1586,
279,

609.

168 .
806.
934.
13120
1155
1238.
1280.
1377.
1385,

1401.
1407.
1509,
1661.
1729,
.49
1847.
2118,
81
g "

1764

74

81 :

89.

241.
295,

351 .

183 .

90
60

.60

51
08
45
19
31
36
L3
06
29
19
11
96
67
31
50
98
12
28
60

44
54

11
20
80
98
21
92
91

Yield

(

w

|

=

[
PO WO NOWRHEFNNPRPORFUORPRODWRUODR-IRPOB_OOO

—

w

5)

S22
i B
<80
.40
o L
.80
=20
30
.04
T
vl
v 10
69
.94
.47
pidad
.18
39
.48
«19
15
.05
.80
=12
R
e
« 10
.70
i3
.49
i)
.20
w4

(

RPFWokrRrNoaNOUODCONdEEOUURWRFRFWORBRPNWR AR BRNDEF

9/16/201"

Line MDA
pCi/m2 )

.4155E+006
.4824E+007
.0970E+4+006
.5951E+004
.1986E+006
.8399E+005
.4504E+004
.5742E+004
.6173E+005
.181SE+006
.6986E+005
.2280E+005
.9384E+005
.2726E+005
.1297E+006
«327T9E+005
.6252E+006
.9207E4+005
.4603E+005
.4022E+005
.1647E+005
.1338E+005
.3799E+004
.2541E+005
.0000E+000
.0872E+005
.6961E+005
+OBZ3E+005
.1545E+006
. 7T7T00E4+005
.2395E+004
.5304E+004
.2590E+006

2:11:35 PM

Nuclide MDA

(pCi/m2 )

4.09E+004

1.45E+004
3.57E+004

3.53E+004

Nuclide identified during the nuclide identification
Energy line found in the spectrum

Calculated MDA is zero due to zero counts in the region,
the region is outside the spectrum,
= Half-life too short to be able to perform the decay correction

P& RPRPOORNNODOWLINBERNDWIWLM

!

A
(P

2,

Qr

Page 7

ctivity
Ci/m2 )

.8397E+006
. 9T16E+006
.8291E+004
.4888E+003
.4568E+005
.4296E+005
. 7483E+003
.5150E+004
.3105E+004
.9331E+005
.0542E+005
2 116E+003
. 5636E+005
. 1311E+005

0283E+005

.5598E+004
.0179E+005
2T07E+005
.3844E+005
.3606E+005
.2723E+005
. 3731E+005
.5295E+004
.5903E+005
.0000E+000
.5628E+005
.1079E+005
.9366E+005
+ 254E+005
.2262E+004
.1894E+004
.2897E+004
.8004E+005

or has not been calculated
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.lename: C:\GENIE2K\CAMFILES\9.16.17\WGTV-10-QC 9.16.17.CNF

/

sport Generated On : 9/16/2017 2:10:28 BPM

mple Title : WGTV-10-QC 09/16/2017
mple Description -
mple Identification

mple Type :

mple Geometry - 3 WA ~ QIO cg

stak Locate Threshold i 3+00

:ak Locate Range (in channels) : 1 - 65535

:ak Area Range (in channels) : 200 - 8000

lentification Energy Tolerance : 1.000 keVv

mple Size . 2.830E+001 m2 v

mple Taken On : 9/16/2017 10:51:00 AM

:gquisition Started : 9/16/2017 10:52:02 AM”

.ve Time : 600.0 seconds

:al Time : 600.2 seconds

:ad Time . 0.0387
Energy Calibration Used Done On : 10/12/2016
Efficiency Calibration Used Done On s 12/16/201%8
Efficiency 1D : ULAR _PLANE 90D

9\#’
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B Lt P EAK ANALYSTIS RE B ORT Bk
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Detector Name: 3844
Sample Title: WGTV-10-QC 09/16/2017
Peak Analysis Performed on: 9/16/2017 2:10:28 BPM

Peak Analysis From Channel: 200

Peak Analysis To Channel: 8000
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uricert. Counts

1 2472~ 2483 24771.73 619.59 0.41 1.53E+001 10.30 4.70E+000
2 5841- 5888 5847.72 146l.66 .30 %.31E+001 7 el 8 ; 0YE+00L

It

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

nn

'rors quoted at 1.960 sigma
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TR NV¥Y &L IDE IDENTIFICATTION REPGORDT ek

rhkdkkhkhkhkdkhkhhdkkhbdrhkhkrbrhbdhdrhkdhkhhhbhhbhkdbhbhbdtrhhhkddhrdrhbhbdtrrrrhhbhhdkhbkhhdhhodihbrhih

Sample Title: WGTV-10-QC 09/16/2017
Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB
.................... IDENTIFIED NUCLIDES S W W BLR BUE R AR R R SR R
Nuclide Td Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/m2 ) Uncertainty
K-40 0.891 1460.81% 10167 4.12231E+005 2.26841E+005
BR-82 0.994 221 .45 226
554,32 70.60
606.30 N 19 7
61.9. 07> 43.10 1.25814E+004 8.53007E+003
698..33 28 .20
776.49 833l
827 81 24 .20
1007 .57 1:2%
1043.97 27 .30
120747 26.80
1474.82 16,58

& Energy line found in the spectrum.

@ Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 keV
Nuclide confidence index threshold = 0..30

Errors quoted at 1.960 sigma

3
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r****************-k***'k****‘k*****-k-k***-k‘k***'k*****************************

e INTERPFERENCE CORREETED REPORT AN

'-k*-k-k‘k‘k‘k*'k**-k*-k*-k-k-k-k****-k-k*******************************-k-k‘k'k'k*'**‘k*-)r-k*-k'k

Nuclide Wt mean Wt mean
Nuclide Id Activity Aetdvd by
Name Confidence (pCi/m2 ) Uncertainty
K-40 0.891 4.122308E+005 2.268407E+005
BR-82 0.994 1.258140E+004 8.530065E+003

? = Nuclide is part of an undetermined solution
X = Nuclide rejected by the interference analysis
@ = Nuclide contains energy lines not used in Weighted Mean Activity

Errors gquoted at 1.960 sigma

hk ok h ok kk ok kk U N i D E N T I F I E D P E A K S *ok ko kokok kokok

Peak Locate Performed on: 9/16/2017 2:10:28 PM

Peak Locate From Channel: 200

Peak Locate To Channel: 8000
Peak Energy Peak Size in Peak CPS Peak el .
No. (keV) Counts per Second % Uncertainty Type Nuclide

All peaks were identified.
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rhkkkkkkkkkkkhkhkhhkkhkkhkhhhhhkhhhkhhkhdhhhkhhhbhkhhkhkhdhdrhkhkhkhhkhkhhkdhkhhkhkbhbhkhhdrdhkhbhbhhhdhkkhkk

wdeoken NUCLTIDE MDA B .E PO R'T gk ok

rhkkhkhh ok hhkh ok d Ak hh bk hk b hkrh ok khkhdhkh ko h bk hkhkhkhkkhhkhhkhhkhkhhhhkhhhkrhhkrhhkhrhkhkhhhkhhkkhkdhkkhkhkhk

Detector Name: 3844
Sample Geometry:
Sample Title: WGTV-10-QC 09/16/2017

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/m2 ) (pCi/m2 ) (pCi/m2 )
- K-40 1460.81% 10.67 3.5559E+005 3.56E+005 4,1223E+005
SC-46 889.25 99.98 1.6891E+004 1.65E+004 1.4094E+004
112051 99.99 1.6459E+004 1.8973E+003
CO-57 122 .06 85..51 1.9664E+004 1.97E+004 -3.4659E+003
136.48 10.60 1.5146E+005 7.8395E+004
CO-60 1173.22 100.00 1.7586E+004 1.37E+004 -6.8413E+002
1332.49 100.00 1.3698E+004 -7.5902E+003
SE-15 96.73 .41 5. 6531E+005 1.95E+004 -2.0581E+005
122 17 16.70 1.0053E+005 3.0897E+003
136.00 59.20 2.7223E+004 9.7951E+003
198.60 1.45 8.7632E4+005 -3.7137E+004
264.65 59.80 1.9512E+004 -1.6319E+004
279.53 25.:20 4.8167E+004 -3.7422E+002
303.91 1:.32 8.9829E+005 4.,0898E+004
400.65 11.40 1.1474E+005 8.4565E+004
KR-85 513.99 0.43 3.4877E+006 3.49E+006 2..5141E+006
KR-85M 1.51..18 7530 1.8998E+004 1.90E+004 1.0210E+004
304.87 14 .90 8.5584E+004 -6.1008E+002
SR-85 513,99 99.27 1.5108E+004 1.51E+004 1.0891E+004
Y-88 898.02 93.40 1.8203E+004 7.08E+003 -2.6860E+003
1836.01 99.38 7.0787E+003 -5.3361E+003
CD-109 88.03 3.72 6.3206E+005 6.32E+005 3.8989E+005
SN-113 255.12 1...93 6.2778E4+005 1.90E+004 6.2520E+004
391.69 64.90 1.9006E+004 -9.9053E+003
CS-134 475.35 1.46 9.3745E+005 1.59E+004 2.5446E+005
563.23 8.38 1.6444E+005 5.4307E+004
56%.32 15.43 8.5659E+004 4.1679E+003
604.70 97.60 1.5885E+004 -4.9632E+003
795.84 85.40 1.7207E+004 -1.,1952E+003
801.93 Subo 1.6425E+005 -5.5473E+004
1038.57 1.00 1.4005E+006 -5.4491E+005
1167.94 1.80 1.0490E+006 -2.5687E+005
1365.15 3.04 4,4718E+005 7.4710E4+004
CS-136 66.91 12,50 3.1368E+005 1.35E+004 -1.6168E+005
86.29 6.30 3.8597E+005 -1.2972E+005
155,22 7.46 1.8334E+005 -8.6495E+004
163.89 4.61 3.0456E+005 2.2158E+005
178.55 13. 56 9.5668E+004 -8.8356E+004
273.65 12.66 9.7446E+004 7.5851E+004
340.57 48.50 2.7502E+004 2.9903E+004
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Nuclide
Name

C8-136

C5~137
cs=138

CE~139
EU-152

EU-154

Energy

(keV)
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9/16/2017

Line MDA
pCi/m2 )

.3500E+004
.9530E+004
.6958E+004
.2016E4+004
.2146E+006
.9537E+005
.0422E4+005
.3509E+004
.0967E4+005
.7646E+005
.2425E+004
.5698E+006
.0408E+006
.7609E+004
.7305E4+004
.9747E+004
.7030E+005
.0889E+004
.6648E+005
.8656E+005
.8332E+004
.3252E+005
.1413E+005
.7077E4005
.2903E+005
.1939E+004
.2063E+004
.9838E+006
. 71663E+005
.8156E+006
.2545E+4+006
.1896E+006
.1834E+006
.6689E+006
. 5297E+005
.1653E+006
.1854E+006
.8541E+005
.0438E+006
.2591E+004
.0624E+005
.6192E+006
.3721E4+006
.7514E4+006
.9653E+004
.3625E+006
.9048E+006
.2966E+005
.0013E+004
. 1318E+0086

2:10:28 PM

Nuclide MDA

(pCi/m2 )
1.35E+004

.20E+004
. 76E+004

=N

.73E+004
.09E+004

=

4,.21E+004

(

|
O NRFRPRPRPPOBPFPOBNDNDIW

|
[3

=i

=5+
4.

Page 6

Activity
pCi/m2 )

«1551E4+003
.0331E+003
.7120E+003
.8280E+004
.2298E+005
.9596E+004
.6417E+003
.6442E+004
.4623E+004
.1409E+005
.0109E+004
.4447E+005
.8082E+005
+1391E+003
.3536E+003
.5493E+003
0136E+004
.2327E+004
.9630E+005
.6344E+005
.4162E+003
.3180E+005
.4956E+004
.1764E+005
.2916E+004
.4827E+004
9946E+003
0314E+006
.4393E+004
.4854E+006
. 7385E+005
.9170E+005
.0760E+005
.6171E+005
.9719E+004
.2313E+006
.6560E+006
.8112E+005
.1532E+004
. 3158E+002
.3467E+005
.9601E+005
. 1 120E+005
. 7005E+005
-.1921E+003
.6520E+005
.7968E+006
.1947E+004
.5390E+004
.81T5E+006
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V% +

Nuclide
Name

EU-154

HG-203
BI-214

PB-214

Enerqgy

(keV)
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9/16/2017

Line MDA

(pCi/m2 )

RFwoarNhvoMNho oS00, WOYNRERABRFREOWOWRE IR BBNE

.6990E+006
.4661E+007
.2362E+006
.2880E+004
.1986E+006
.8399E+005
.5742E+004
.7700E+004
.0310E+005
.0827E+006
.4777E+005
.0897E+005
.0180E+006
.9980E+005
.2842E+005
.7806E+005
.8025E+006
.6399E+005
.1700E+005
.4022E+005
.0014E+005
«3043E+005
.1176E+005
.7069E+005
.0000E+000
.3348E+005
.8082E+005
.4468E+005
.1943E+006
.7937E+005
. 7754E+004
.4779E+004
.2987E+006

2:10:28 PM

Nuclide MDA
(pCi/m2 )

4.21E+004

1.57E+004
3.77E+004

3.48E+004

Nuclide identified during the nuclide identification
Energy line found in the spectrum

Calculated MDA is zero due to zero counts in the region,
the region is outside the spectrum,

| I
aaWwUrJdJWwkFPOAOROYNOTDDWERERREEMDNDRERNDOGON & O

Page 7

Activity

(p
i

or

Cij/mz )

1070E+006

.0903E+006
.7113E+006
.0897E+004
.2913E+005
.6740E+004
.2108E+003
.0091E+004
w21 SEA004
.2195E+004
.3893E+005
.2562E+004
.8415E+005
.3162E+005
.9849E+005
.3282E4+005
.1349E+006
.1258E+005
14T TEHD0E
.3938E+004
.2559E+005
.6104E+005
.7680E+004
.2746E+005
.0000E+000
.4183E+005
.4488E4+005
.4356E+005
.7970E+004
.2057E+004
.7979E+004
.6072E+003
. 7649E+005

or has not been calculated

Half-life too short to be able to perform the decay correction
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i GAMMA 5 ECTRUM ANALY T 8 Wiy ek %

Eata P ERA S SRR TS SR EENESEEELTESEEEETEEEEEELTES S ST IE S S RESEEEEEE S EEE

Jdename: C:\GENIE2K\CAMFILES\9.16.17\WGTV-10 9.16.17.CNF

sport Generated On

mple Title

mple Description
mple Identification
mple Type

mple Geometry

:ak Locate Threshold

r:ak Locate Range (in channels)
:ak Area Range (in channels)
lentification Energy Tolerance

imple Size

mple Taken On
:quisition Started

9/16/2017 2:09:47 PM

WGTV-10 09/16/20l7v/

ﬁghq—QOJ-/

3.00
l =~ 65333
200 - 8000
1.000 keVv

2.830E+001 m2

9/16/2017 10:38:00 AM
9/16/2017 10:38:19 AM

600.0 secondS//

.ve Time
r:al Time 600.2 seconds
sad Time 0.03 % 4
Energy Calibration Used Done On r 1DJ/12/2016

Efficiency Calibration Used Done On s 12/16/201%6

Efficiency ID

ULAR PLANE 90D

2oy
9‘? 1 0\),\\’)0
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thkhkhkhkkhkhdkhhhhhkhkhkhbhhkhkhbhhhrhhhkhkhhkhhhhhhhhhbhkhkhbrhhkhkhkhhhhhbddhkdbhrrrrdh b kbbb rhkk

ke Fode

P EAK A

* k k%

NALYSIS REPORT

*

rh Kk hkhkkhk kb r kb hkhdhhkhhkhhhrhdhhhbhbhkrbhbhkhkhkhkhhdkhhkhkhrhdhhkhrhhhhkdkkhhokhkhhkdhdhhkdhhkhdhkhkxhkkk

Detector Name: 3844

Sample Title: WGTV-10

Peak Analysis Performed
Peak Analysis

Peak Analysis
Peak ROI ROI Peak
No. start end centroid
1 1495- 1505 1500.34

First peak in
Other peak in
Fitted singlet

a multiplet
a multiplet

(LI

‘rors quoted at 1.960 sigma

09/16/2017

on: 9/16/2017 2:09:47 PM

From Channel: 200

To Channel: 8000

Energy FWHM Net Peak Net Area Continuum
(keV) (keV) Area Uncert. Counts

315. 18 035 1.:24E+001 1:4..:4.5 1.56E+001
region

region
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rhhkkhkhkhkhkkhkhkdhkhhkhk kbbb bbbk hhbhhhbhkdrhbbhhhohhbhbdhhbhhthbdbhbhhbbhhbhdbhbhhrdbrhbddbhdbhdhhhdxih

— NUCLTIDE I DENTIFICATIOGN REPO®RT R

ikhkkhkhkhkhkhhkhhddbhhkhhkrhkhkhkhhdbhkhhdhhkhhhhhhrbhhhhbhhbhhhdddhbbdhbhkbhbbddhdbhhrhkhk

Sample Title: WGTV-10 09/16/2017
Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

IRENTIFEED, NUEWEDES cwsomesos we oo wesse s

....................

Activity Activity

Nuclide Id Energy Yield
(pCi/m2 ) Uncertainty

Name Confidence (keV) (%)

* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity

Energy Tolerance : 1.000 kev
Nuclide confidence index threshold = 030

Errors quoted at 1.960 sigma
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T I NTERFERENEE O RRERECTE.D REPQGRT e
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Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/m2 ) Uncertainty

?
X
@

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

I

Errors quoted at 1.960 sigma

*kkkkkEkhkk U N I D E N T I F I E D P E A K S *k ok okok ok k k ko

Peak Locate Performed on: 9/16/2017 2:09:47 PM

Peak Locate From Channel: 200
Peak Locate To Channel: 8000
Peak Energy Peak Size in Peak CPS Peak s
No. (keV) Counts per Second % Uncertainty Type Nucl%?
¥
1 375.18 2.0595E-002 116.92 Con

= First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

(3 =
Il

I

Errors quoted at 1.960 sigma
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chkhkhkhkhkhkhkhkhkhkhkhkhkhkdkddhkhrhkhkrhrhkhkhrr kb A rr b hdbrbrdbrr bbbk dkr kb Ak A bk hrhb bk hhkhkrhkhkhhkhhkkdkdkhkkhkk*

i NUCLTITPDE MDA REPORT ekt

rhkkAhkhkhhkhhkhhhhkhkhhhdhrhhhhhhhhhhhrhdbhdhdhdhdrrhkrrhdbhrdr b kb drdrdb ok kb rrr kb hkhkdhhdhhhkdx

Detector Name: 3844
Sample Geometry:
Sample Title: WGTV-10 09/16/2017

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/m2 ) (pCi/m2 ) (pCi/m2 )
K-40 1460.81 1067 4..504 1E+005 4.50E+005 1.4610E+006
SC-486 880.25 98 .95 1.3723E+004 1.37E+004 2.4447E+003
1128.51 99 .99 1.5837E+004 -1.1710E+001
E0~57 122.06 85.51 1.9641E+004 1.96E+004 -1.1209E+004
136.48 10.60 1.4226E+005 1.5915E+004
CO-60 1173.22 100.00 1.6971E+004 1.34E+004 8.6681E+003
1332.49 100.00 1.3376E+004 6.6627E+003
SE-75 96.73 3.41 5.8465E+005 2.03E+004 2.0943FE+004
i i 16.70 1.0053E+005 -5.1086E+003
136.00 59.20 2.5475E+004 -3.6644E+003
198.60 145 9.0525E+005 -4.6298E+004
264.65 59.80 2...0313E+004 -4.8679E+003
279.53 25528 4.7861E+004 1. 7512E+003
303.91 1:32 9.3055E+005 -5.6389E+004
400.65 11.40 1.0093E+005 -5.1240E+004
KR-85 513.99 0.43 3.6712E+006 3.67E+006 1.7332E+006
KR-85M L5018 75.30 1.9071E4004 1.21E+004 5. 21484003
304.87 14.00 8.8846E+004 1.7348E+004
SR-85 513.89 9927 1.5903E+004 1.59E+004 7.5080E+003
Y-88 898.02 93.40 1.5897E+004 8.21E+003 1.3452E+003
1836.01 89.38 8.2060E+003 ~-1.5246E+003
CD-109 88.03 3.92 6.3533E+005 6.35E+005 -2.1651E+004
SN~113 255,12 1,93 6.3315E+005 1.72E4+004 -2.0168E+005
391.62 64.90 1.7237E+004 -3, T122E+003
CS5—=134 475.35 1.46 7.9736E+005 1.49E+4004 1.3579E+005
563,23 8.38 1.4447E4005 -1.6847E+005
569 .32 15.43 8.7538E+004 9.4222E+003
604.70 97.60 1.4934E+004 -8.9269E+003
795.84 85.40 1.8631E+004 2.9914E+003
801.93 R 181 T7T1E+005 -6.5244E+004
1038.57 1.00 1.3561E+006 -5.5211E+005
1167.94 1.80 9.3998E+005 ~1.3109E+005
1365.15 3.04 3.3200E+005 -2.3409E+005
€S=136 66.91 12.50 3.2244E+005 1.47E+004 -3.9528E+004
86.29 6.30 3.8196E+4+005 1.9666E+005
153.22 7.46 1.8911E+005 1.2751E4+005
163.89 4,61 2.8392E+005 8.7169E+004
176.55 £3.56 9.2509E+004 -3.8396E+004
273,65 12 .66 9.8601E+004 -2.0274E+004
340.57 48.50 2.5046E+004 -9.5435E+002
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Nuclide
Name

C5-136

G5=137
C8-138

CE-139
EU-152

EU-154

Energy

{keV)
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9/16/2017

Line MDA

(pCi/m2 )

el NNFEFOONNWIOJOOEENRERE~MOINDOO RO PRI ORPRRERERFRPRPONDBPERWRWORNOERE

.4736E+004
.6262E+004
.7556E+004
.3806E+004
.1230E+006
.9463E+005
.0113E+005
.5450E+004
.3420E+005
.6799E+005
.2425E+004
.3300E+006
.4138E+006
.8531E+004
.6356E+004
.9401E+004
.7648E+005
.7317E+004
.A4877E+005
.0078E+005
.0570E+005
.9771E+005
.1750E+005
.8504E+005
.1686E+005
+d1LTE+004
.2111E+004
.7474E+006
.7414E+005
.9337E+006
.3325E+006
.7302E+006
L4159E+006
.7177E+006
.6181E+005
.1653E+006
.5691E+006
+1321E+005
.7731E+006
.4434E+004
.3027E+005
.6522E+006
.6152E+006
.2199E+006
.0130E+005
.5914E+006
.0922E+006
.3772E+005
.7709E+004
.9092E+006

2:09:48 PM

Nuclide MDA

(pCi/m2 )

1.47E+004

2.38E+004
1.85E+004

1.64E+4004
4.73E+004

4.21E+004

(

Page 6

Activity
pCi/m2 )

.6374E+004
.5306E+004
.6288E+003
.6162E+004
.5669E+005
.9682E+004
.3142E+005
.7560E+003
.4166E+004
.2380E+004
.2773E+004
.7622E+006
~235TEHO06
.0610E+003
.2234E+003
.9359E+4+004
.6602E+004
« 1OBSE+003
.4214E+005
.9585E+005
.5456E+005
.6254E+004
.3749E+004
.9161E+005
.8047E+002
.1815E+004
.3086E+004
.4239E+006
.6088E+004
.7844E+006
.9093E+006
.2513E+006
.5200E+006
.6022E+006
.6513E+005
.9286E+006
.8580E+006
.5328E+005
.2998E+006
.3076E+004
.1780E+004
.5662E+005
.1131E+006
.0218E+005
.1651E+004
.5838E+005
.0743E+006
.8164E+003
.4106E+004
.3885E+006
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Nuclide
Name (keV)
EU-154

1241 .

1246.
1274.

1494 .

1596.
219,
609.
768.
go06.

HG-203
BI-214

934.

1120
1155,
il 2ae s
1280.
1377.

L3355,

1401.
1407.
108
leel.
1128
1l764.
1847.
.54

2118
PB-214

87

1140.

74.
T -
«20

88,
241,
e le I
F51.
B3

Enérgy

90
60
60
Bl
08
45
15
31
36
17
06
29
19
11
96
67
31
50
98
195
28
60
49
44

81
1.2

80
98
21
92
g1

Yield
(%)

=
il 3
.80
.40
o 1k
.80
5 D0
.30
.04
o
21
+ 1O
: 68
.94
.47
v Ll
8
e
.48
.19
w5
w3
« 80
] 2
i
5
o 4 B
+ 10
: 03
.49
. 21
.20
« L0

] W
sk e B O Gy

=

JI
HJOJRFRFWOOARRPNUOWHFNNRFRFOMRRFR UG WE U,

=

W =

G/16/2017

Line MDA

(pCi/m2 )

I—‘U.)mh—‘l\JO\[\)dh-C)LﬂkO»bCDQﬁUTHl—‘(LH—‘U)@F—‘(A)F—'wU))—‘O\HJ:-[\)}—JO\

.5939E+006
.4985E+007
.1257E+006
.5205E+004
.7210E+006
.5891E+005
.5841E+4+004
.3468E+004
.0054E+005
.1579E+006
.9957E4+005
.0485E+005
.8149E+005
.3052E4+005
.1937E4+006
.3279E+005
.4760E+006
.0428E+006
.4603E+005
.1883E+005
.0014E+005
.3043E+005
.0618E+004
.0634E+005
.0000E+000
.9129E+005
.6120E+005
.4669E+005
.2424FE4+006
.8325E+005
.5338E+004
.6203E+004
.2455E+006

2:09:48 PM

Nuclide MDA

(pCi/m2 )

4.21E+004

1.58BE+004
3.35E+004

3+ 62E+004

Nuclide identified during the nuclide identification
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

the region is outside the spectrum, or has not been calculated
= Half-life too short to be able to perform the decay correction

HONREFONSOON® DN WN

(

Page 7

Activity
pCi/m2 )

.8701E+006
.1382E+006
+2311E+005
.5224E+003
LBETIEHDDE
«26712E+005
. 2368E+003
.0810E+004
.1060E+005
.6772E+005
01L8T7E+005
. 7528E+001
.0243E+006
.1569E+005
. 1583E+005
. 3358E+004
.5743E+006
. 7696E+005
: 3249E+005
.9784E+005
.0516E+005
.6104E+005
.0468E+004
.5431E+004
.0000E+000
. 1903E+004
.1113E+004
.4943E+005
.4694E+005
<2 13B6E4+005
+0552E+004
.4486E+004
.4214E+005
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.lename: C:\GENIE2K\CAMFILES\9.16.17\WGTV-09 09162017.CNF

sport Generated On

mple Title

mple Description
mple Identification
mple Type

mple Geometry

tak Locate Threshold

:ak Locate Range (in channels)
s:ak Area Range (in channels)
lentification Energy Tolerance
mple Size

mple Taken On
:quisition Started

.ve Time
tal Time

rad Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

9/16/2017 2:08:5h PM

WGTV-09 09/16/2017 V/

J
3m- 904
3.00

1l = 635535
200 - 8000
1.000 keV

/

2.830E+001 m2

9/16/2017
8/16/201.7

9:58:00 AM /
9:58:47 AM

600.0 seconds
600.2 seconds

0.04 %“//

10/12/2016
12/16/2016
ULAR _PLANE 90D
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y peak analysis results available for reporting purposes
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B NUELIDE TRBFENTIEFICATTI SN REPORT BRI
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Sample Title: WGTV-098 09/16/2017
Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

LOERTTETED NUCDLIDES i d s aes ses mes 5o s 5k oo dus o

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/m2 ) Uncertainty
* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 keV
Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma

3



iberferaence Corrected Ackivity Repoert 9/16/2017 Z:0brks PM Page 4

S e e e i e e e I i e e e e 1

R INTERVFERENCE CORRECTED EE BE @ R T L

e I S i g i i o e e g e e R R e o R S S T R I R e S e i S S g S S S O S

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/m2 ) Uncertainty
? = Nuclide is part of an undetermined solution

X = Nuclide rejected by the interference analysis
@ = Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

) peak search results available for nuclide analysis.
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B B T T i e T T e e S S b S S S S T e b e g b g i i i e e i e et il

NU€CLIDE MDA R EPQRT

B T B B B B N e R R R i B R e S S e TR S e b e o o i e e e e

kA * Kkkkok

Detector Name: 3844
Sample Geometry:
Sample Title: WGTV-09 09/16/2017

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/m2 ) (pCi/m2 ) (pCi/m2 )
K-40 1460.81 1867 4.3782E+005 4.38E+005 1.3342E+006
SC-46 889.25 99.98 1.4418E+004 1.44E+004 3.0087E+003
112851 H9.98 1:9752E+004 1.1101E+004
CO~57 122.06 85.51 1.8522E+004 1.85E+004 2.5276E+003
136.48 1O..en 1.4675E+005 -3.1722E+004
C0-60 1173.22 100.00 1.5659E+004 1.30E+004 -8.8716E+003
1332 .49 100.00 1.3045E+004 -1.1007E+004
SE-75 96 F.3 Sl l 5.9594E4005 2.04E+004 -1.4172E+005
il P o 16.70 9.4633E+004 -4,4003E+004
136.00 59.210 2.6544E+004 1.4829E+004
198.60 1.45 8.7459E+005 -1.7186E+004
264.65 58.80 2.0373E+004 -2 .2592E+004
279,53 25,20 4.8014E+004 -8.9488E+003
303:91 134 O+ 5535E+005 1. 7935E+004
400.65 11.40 1.1422E+005 7.2305E+004
KR-85 51%.99 0.43 3.3831E+006 3.38E+006 1.3902E+006
KR-85M 151 .18 T 1.8714E+004 1.87E+004 -2.1736E+003
304.87 14.00 9.1359E+004 -5, 9344E+003
SR-85 Sl3:49 99,27 1.4655E+004 1.47E+004 6.0221E+003
Y-88 898.02 93«40 1.4595E+004 8.21E+003 -2 . OT80E+003
1836.01 09.38 8.2060E+003 =9, 3381E+003
Gh=109 88.03 2. 72 6.5772E+005 6. 533F+005 -2 . 335 9E+005
SN-113 285,12 1. 93 6.7785E+005 1.76E+004 5.4735E+004
391.69 64.90 1.7646E+004 -8.6436E+003
Cs5-134 475.35 1.46 8.9683E+005 1.58E+004 -1.8105E+005
563,23 8.38 1.5184E+005 -4,1270E+004
569,32 15.43 8.8154E+004 7.2092E+004
604.70 97.60 1.5793E+004 6.4985E+003
795.84 85.40 1.6872E+004 -1.1867E+004
801,93 813 1.6085E+005 -6.4191E+003
1028: 57 1.00 1.5834E4+006 -8.8282E+004
1167.94 1.80 9.2830E+005 =1,8441E+005
1L3865.15 3.04 4.4718E+005 7.4710E+004
C5=136 66.91 12.50 3.1887E+005 1.50E+004 -3.6362E+004
86.289 6.30 4.0230E+005 2.7208E+005
i i 1.486 1.8528E+005 8.4324E+004
1.63.89 4.61 2.8779E+005 L. 228 FE+D05
176.55 13.56 9.8385E+004 1.3333E+004
I 12.66 1.0473E4+005 4,.6106E+004
340.57 48.50 2.4734E+004 -3.5711E+002
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Nuclide
Name

@3~136

C5-137
C5~138

CE—138
EU=152

EU-154

Energy

(keV)
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G418/ 2017

Line MDA
pCi/m2 )

.5028E+004
.8247E+004
.8080E+004
.5633E+004
.1807E+006
.2074E4005
.2067E4+005
.6751E+004
.3556E+005
.2905E+005
.8785E+004
.3649E+006
.3976E+006
.6210E+004
.6851FE+004
.6115E+004
.8705E+005
.4040E+004
« IS1LIEF005
.3201E+005
: TO32E+005
.7828E+005
.2184E+005
. B312E+005
.3328E+005
.5417E4+004
.9280E+004
.7574E+006
.9537E+005
.7851E+006
L4445E4006
.9262E4006
.0323E+006
.8736E+006
.8260E+005
.9486E+0Q006
.5747E+006
1 235E+005
.5583E+006
.7981E+004
L2444E4+005
.0455E+006
.5894E+006
LA248E+006
.2828E+005
L1791E4+006
.7351E+0006
L4713E+005
.7709E+004
.B6T79E+006

2:08:56 BM

Nuclide MDA

(pCi/m2z )

1.50E+004

2.56E+004
1.62E+004

1.69E+004
4.40E+004

3.93E+004

(

Page ©

Betivity
pCi/m2 )

«2903E+003
.9110E+003
.0642E+004
.8191E+004
. 3639E+005
.0102E+005
.1209E+005
.1567E+004
.3897E+004
.1922E+004
.8253E+004
.2783E+006
.4176E+005
.9550E+003
.0826E+003
.5639E+004
.5867E+004
.8474E+004
. 9642E+005
.4722E+005
.3010E+004
.6737E+004
.5771E+004
.3236E+004
.8887E+004
.4367E+004
.6618E+004
.6224E+005
+2702E+005
.9441E+006
.9711E+006
.2350E+006
.4369E+004
.9119E+006
.2388E+005
.4403E+006
.2452E+006
.6772E+005
.6826E+005
.8670E+004
.7814E+004
. 1632E+005
.2415E+004
.1098E+006
.5999E+004
. 5109E+006
.2649E+006
.1506E+005
.1318E+004
.2107E+4006
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Nuclide
Name

EU-154

HE—-203
BI-214

PB=214

Energy

{(keV)

1140.
1241.
1246.
1274.

1494,
15896

279,
609.
768.
806.

934.
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11555
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1280.
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1407.
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L7259,
1764.
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74.
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+83 .

90
60
60
5l
08
45
19
31
36
17
06
29
19
2l
9
67
3l
50
98
19
28
60
49
44
54
81
11

80
98
21
92
Bl

Yield

n
o\@
T

“B2
#12
.80
.40
w ¥
.80
3
.30
.04
23
21
+ 10
: B
.94
.47
i 1
5 13
s B
.48
.19
s LD
. 0.5
.80
w: L
124l
.33
.70
.70
+03
.49
.20
w3
10

w

s |

=
WO -TFRFWOoOOORNUOWRNDNPOBRRPRPURUWRUOOSRTIPRPOREOOO

=

e

w =

(

P WLWoORNONUOORHEWROURRWRENDREPEREBEFPRWWR R & -]

6/16/2017

Line MDA
pCi/m2 )

.1197E+006
.3460E+007
.9779E+006
.0404E+004
.4506E+006
.5891E+005
.5742E+004
.1648E+004
.0054E+005
.1458E+006
.8048E+005
.3078E+005
.0060E+006
¢ 7T 24E+005
.0068E+006
.8503E+005
.7164E+006
.0428E+006
.4603E4+005
.6065E+005
.0171E+006
.9547E+005
.0441E+005
.7069E+005
.0000E+000
.0576E+005
.7T465E+005
.6635E+005
.3072E+006
.9477E+005
.9892E+004
.5304E+004
.3244E+006

2:08:56 BM

Nuclide MDA

(pCi/m2 )

3.93E+004

1.57E+004
3.16E+004

3.53E+004

Nuclide identified during the nuclide identification
Energy line found in the spectrum

Calculated MDA is zero due to zero counts in the region,
the region is outside the spectrum,
— Half-life too short to be able to perform the decay correction

A

Page 7

ctivity

(pCi/m2 )

or

.9629E+006
.1225E+007
.1544E+006
.5484E+004
.1828E+006
LA563E+005
.B793E+002
.9590E+003
.5252E+004
.9816E+005
.9593E+004
.3498E+004
.0250E+004
.5715E+005
.4032E+003
.5093E+005
.5798E+005
.B69T7E+005
.8686E+005
.8152E+005
.8146E+005
.5373E+004
. 3725E+004
.7952E+005
.0000E+000
.6453E+004
.942BE+004
.1765E+005
.1228E+006
.3640E4+004
.7921E+004
.9941E+004
.8594E+005

or has not been calculated
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.lename: C:\GENIE2K\CAMFILES\9.16.17\WGTV-08 9.16.17.CNF V/

:port Generated On

mple Title

mple Description
mple Identification
mple Type

mple Geometry

:ak Locate Threshold

:tak Locate Range {in channels)
:ak Area Range (in channels)
lentification Energy Tolerance
mple Size

umple Taken On
:quisition Started

.ve Time
:al Time

rad Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

8/16/2017 L:16:53 BM

WGTV-08 09/16/2017

/

2 - 90 d
3:00
1 —~ 5535
200 — 8000
1.000 keV

a

2.830E+001 m2

9/16/2017

10:11:00 AM
9/16/2017 /

10:12:50 AM

600.0 seconds’/
600.2 seconds

0.03 % ////

10/12/2016
12/16/2016

J
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» peak analysis results available for reporting purposes
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r***********************************************************************

g NU€CLEDGE I DENTTILI FEFICATTEN REPRORT SRR

-***********************************************************************

Sample Title: WGTV-08 09/16/2017
Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

IDENTIFIED NUCLIDES = @ @ittt nennnnnnnnns

--------------------

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/m2 ) Uncertainty

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 kev

Nuclide confidence index threshold = O3

Errors quoted at 1.960 sigma



iterference Corrected Activity Report 9/16/2017 1:16:53 PM Page 4

R i el o g i i o U S S e e b U I e i R S T S S I T R N S NP ik S S R S Y N N S

T INTERPFERENTCE EORREGTED REFPORT Fed ek

R e e e N 0 VI MU I S o S

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/mz2 ) Uncertainty

?

X
@

fl

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

» peak search results available for nuclide analysis.
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NUCLTIDE MDA REFORT *ok kK

rhkkkkkkkkkkhkhkkhkhk bk kb dhbdhhbddrbhbdkhdbbdbrbbhhdbhdbhbhhhbhdhbhhdhhbhbdhkhkhkdkdhdkhhkhkkk kkkkhkhk

Tk ok ok

Detector Name: 3844
Sample Geometry:
Sample Title: WGTV-08 09/16/2017

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/m2 ) (pCi/m2 ) (pCi/m2 )
K-40 1460.81 10.67 4.5918E+005 4,59E+005 1.4356E+006
SC-46 889. 25 059..98 1.3900E+004 1..39E+004 4.1483E4+003
1120.51 9897 1.8004E+004 9.4102E+003
CO-57 122, b6 85551 1.9548E+004 1.95E+004 7.6065E+003
136.48 10.60 1.4093E+005 2.9396E+004
CO-60 11738. 22 100.00 1.6109E+004 1.40E+004 -4.5153E+003
1332.49 100.00 1.4012E+004 -6.8978E+003
SE=T75 96 . 4.3 3. 4.1 6. 01I51EAQ05 2.02E+004 4.8635E+005
121 ;11 16.70 1..0053E+005 =3.. 9505FE+007
136.00 58,20 2+ 53TEE+004 1.0972E+004
198.60 1.45 8.8836E+005 -8.0342E+004
264.65 59.80 2.0192E+004 2.0114E+004
279.53 2520 4.6143E+004 ~2.1243F+004
303 . 91 132 9,4001E+005 8. 3BUSR+005
400.65 11.40 1.0442E+005 —6« 335D E+0D3
KR-85 513:599 0.43 3.6385E+006 3.64E4+006 -8.0781E4+005
KR-85M 151,18 7151030 1.8792E+004 1.88E+004 1.1937E+004
304.87 14.00 8.7961E+004 -1.7975E+004
SR~BE 513.5805 98,20 L.57T62E+004 1.58E+4+004 —3: 489 3E+003
Y-88 898 .02 93.40 1.5168E+004 1.27E+004 -1.6625E+003
1836.01 99,38 1.2703E+004 6.8607E+003
¢D-109 88.03 3.72 6.2812E+005 6.28E+005 -6.3639E+005
S~113 255.12 1.%83 5.9638E+005 1.77E+004 -1 .9266E+005
381.. 68 64.90 1.7747E+004 =250 TIE+003
E58-134 &78.35 1.46 8 6503E+005 1.46E+004 -4.,2916E+004
563.23 8 x5 1: 5538F+005 4.4624E+004
569.32 15:.43 8.5659E+004 -7.1172E+004
604.70 &7 .60 1.4636E+004 -1.1645E+004
785.84 85.40 1.6357E+004 -3.2238BE+003
B1... 93 B.73 1.5381E+005 3.4456E+004
1038..57 1.00 1.4005E+006 1.1224E+006
1167.94 1.80 1.0176E+006 T 137T6E+005
136515 3.04 4.6846E+005 2.0670E+005
G5~156 66.91 12 .50 3.1369E+005 1.43E+004 -1.3642E+005
86.29 &. 30 3.8717E+005 7.2583E4+004
153 .22 7.46 1.8501E+005 ~3.1877E+004
163,89 4.61 2 . 95 3REX005 ~84 7809E+0D2
LG58 13:56 9.2692E+004 1.6020E+003
273.865 12.6%6 9.0807E+004 ~4.1010E+002
340.57 48.50 2.5047E+004 A.558TEF003



iclide MDA Report
Nuclide
Name

C5~126

Ce=137
€C5-138

CE=139
EU-152

EU-154

Energy

(keV)

818.
1048.
1235,

661.
138.

227.
408.
462.
546.
871.
10089.
1147.
1343,
1435.
158
121.
244 .
344.
411.
443.
778.
867.
964 .
1085.
L1302
1407.
8w
188.
247.
401.
444.
478.
557.
582.
591.
625
676
09z ;
715.
Tl »
450
815,
845.
850,
873.
882 .
904.
296
1004.
1128.

50
07
34
65
10
76
98
79
94
80
78
22
&5
86
85
18
69
27
L1
98
89
22
B
78
02
a5
07
25
893
30
38
26
56
00
76
22
ke
42
76
30
8o
55
29
64
20
X
05
30
76
40

=
—
®
}._i
o
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9/16/2017

Line MDA
pCi/m2 )

.4287E+004
.5957E+004
. 6558E+004
.0379E+004
-1B695E+006
. 8875E+DO5
.0951E+005
.5180E+004
. 3137E+005
. 7685E+005
.2493%E+004
.4175E+006
.1442E+006
. 9726E+004
.7012E+004
.8913E+004
. 7156E+005
.5225E+004
.8642E+005
.9610E+005
.0451E+005
. BEZ8E+005
«2290E+Q05
L4427E+005
.1524E+005
.2057E+004
.1190E+004
.1643E+006
.8054E+005
.1752E+006
.2279E+006
.1156E+006
.8362E+006
+7929E+006
.6823E+005
911 2E+006
LO37TTEX0Q7
.5025E+005
w39 LZEF006
. 7409E+004
«9669E+005
.9306E+006
.2549E+006
.7104E+006
L2 TEA005
.9538E+006
.9578E+006
.4530E+005
L 2246E4+004
.7318E+006

1:16:54 PM

Nuclide MDA

(pCi/m2 )

1.43E+004

2.04E+004
1.97E+004

=

.70E+004
.52E+004

i

4.12E+4004

(

|

B W -ITPWNRERNNMNDPERFRPWONWR SRR NDWNDE 2o

I

Page 6

Activity
pCi/m2 )

.0431E+003
.1560E+003
.4317E+004
.3594E+4004
.6598E+004
« FREOFHE005
.4169E+005
.4348BE+004
.6042E+003
« TL51E40Q05
+ 0139 E+00.3
w0 15 E+D05
.8625E+005
.0304E+003
.4609E+003
.3684E+004
.9537E+004
.7017E+004
.6169E+005
.8961E+004
.1049E+005
.4069E+005
.24776E+004
.2992E+004
.2458E+004
.5861E+004
.3341E+003
- 1252E+006
.7018E+004
.3044E+006
.5842E+006
. 532 5E+005
s 36L3E+006
« 91 36E+005
: 1935E+005
.6431E+005
.1283E+006
.2476E+005
 2951E+005
.0252E+004
.3203E+004
.2424E+005
.0836E+006
«.3726E+005
.0642E+005
.4689E+005
.2689E+005
.8949E+004
.1701E+004
.1045E+006



iclide MDA Report

*
o

Nuclide
Narme (keV)
EU-154 1140.
1240
1246.
1274,
1494,
1596.
279.
609.
768.
806.
934.
1128,

HG-203
BI-214

1155.

1.238 .
1280.
1377,

1385.

1401.
1407.
1504 .

lee6l.

1728

1764.
1847.

2118 .
PB-214 74 .

T e
.20

89.
241,
o Bl
351.
188 -

87

285

Energy

90
60
60
al
08
45
15
31
36
1%
06
29
1
1L
96
67
31
50
98
15
28
60
49
44
54
81
11

80
98

94
91

w

|

'_I
HJWOW-IRP WO MNOWRERENNROREPEO R OOWROOIPRPOO OO

 —

-

w =

22
wilD
.80
.40
i1
.80
.30
30
.04
2
sl
.10
.69
.94
AT
s L1l
w10
e 1)
.48
vl
il
05
.80
.12
st 1.
pedis
.70
10
03
.49
)
+20
.10

9/16/2017

Line MDA

(pCi/m2 )

HRwWwoaRrRrNMNaoaMNMNUO UG OEEEORPRWOWWOURERPRNWEORE &SMNDE -

.0180E+006
.5457E+007
w2 3025006
.1248E+004
.4506E+006
LU0 aEH0R5
.5085E+004
.1438E+004
«G133EH005
.1458E+006
.4207E+005
.1920E+005
.8149E+005
.4009E+005
+0762E+005
.1605E+005
«0 13E4+006
.9207E+005
.3451E+005
- T256E+005
+6835E+005
.1338E+005
.5599E+004
.0634E+005
.0000E+000
o TOEADDS
.8656E+005
.4868E+005
.2582E+006
.8132E+005
.6959E+004
.6203E+004
+1459E+006

1:16:54 PM

Nuclide MDA

(pCi/m2 )

4.12E+004

1.51E+4004
3.14E+004

3.62E+004

Nuclide identified during the nuclide identification
Energy line found in the spectrum

Calculated MDA is zero due to zero counts in the region,
the region is outside the spectrum,
= Half-life too short to be able to perform the decay correction

(

4
5
~2
-6
7
3

~8 .
5.

Page 7

Activity
pCi/m2 )}

.1066E+006
.6000E+0Q06
.0445E+006
.1989E+004
.3140E+005
+0261E+005
3467E+003
6488E+003
.5663E+005
.4391E+005
; 365 1E+005
.2302E+004
.9320E+005
.4013E+005
. 6625E+005
.4456E+005
.0408E+005
.6523E+4004
. 9933E+005
.3828E+005
.8826E+005
.1873E+004
.8143E+002
.3210E+4005
.0000E+000
.0441E+005
.4669E+005
.8935E+004
.0B835E+006
.2708E+003
.0904E+004
.8328E+004
.4303E+005

(@5

or has not been calculated
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.lename: C:\GENIE2K\CAMFILES\9
:port Generated On

mple Title

mple Description
mple Identification
mple Type

mple Geometry

:ak Locate Threshold

:ak Locate Range (in channels)
:zak Area Range (in channels)
lentification Energy Tolerance
mple Size

mple Taken On
:quisition Started

.ve Time
:al Time

ad Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency 1D

ANALY L &

.18.17\WGTV 07.cNF

9/18/2017 3:42:04 PM

WGTV 07

/

3m_90d

B 00
1l = B4B35
200 - 8000
1.000 keVv

2.830E+001 m2 //

9/18/2017

9:36:00 AM /
9/18/2017 .

9:36:48 AM

600.0 seconds //
600.2 seconds

0.03 % v/

10/12/2016
12/16/2016
ULAR _PLANE 90D

21 &5°
ﬂin;ﬂ’C)g%A/uf’”'—
B

/v

* ok ok koK



;ak Analysis Report 9718/2017 3:42;04 PM Page 2

I e S e I e e R e S R S S e S e i i e e o e i e e e o i e e

el PEAK ANALYSTIS R EFORT HAE

T T i o i S S e R R S e T R R e T R R S R R R R R S R R S S e R R T e e

Detector Name: 3844

Sample Title: WGTV 07
Peak Analysis Performed on: 9/18/2017 342 :04 P
Peak Analysis From Channel: 200
Peak Analysis To Channel: 8000
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts

L 1119= 1l28 11Z3.24 280.85 Ou?d 1.83E+001 16.56 22 FEH0 0
2 5827- 5856 5841.10 1460.01 Va3l AL BAE+DI2 3& . 14 2. 5ZEF00T

First peak in a multiplet region
Other peak in a multiplet region
= Fitted singlet

:rors quoted at 1.960 sigma



iterference Corrected Activity Report 9/18/2017 3:42:05 PM Page

S T S B S S S S S B S N St B R R T R B S b o e i o i

R NUCLIIDHE IDENTILFICATILION EEPORCT R W
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Sample Title: WGTV 07

Nuclide Library Used: C:\GENIEZ2K\CAMFILES\STDLIB.NLB
.................... IDENTIFIED NUCLIDES £ A R 3 5 0 K €3 ) T L e £ K S
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/m2 ) Uncertainty
K-40 0.902 1460.81~* 10.67 1.21452E+006 2.31365E+005

*

Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 keV

Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma

2



iterference Corrected Activity Report 9/18/2017 3:42:05 PM Page 4

B T 2 e TR T i S A R S S e R S T R R R R TR R TR e R e R L o e e e e o

I NTEREFEFERENECLE CROREBERELCLEED EEFEFORZT KR

ok kkhkhkk Ak ok k Ak khkhdhkhkhkkhbhkhkhArhkhhkhkhkhkhkrhkhkhkhkhkrhkkdbrhkhkhkhkhhkhhkhhkhhkhhhhhhkhkkhhhkdhdkxk

Tk ok ok

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/mZ ) Uncertainty
K-40 0802 1.214517E+006 2:313649E+005

?

X
C

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

Kook ok ok ok ok ok ok ok UNTD ENTTIUFTIUETD P E A K S *hhkkdxkk Ak

Peak

M
m
F

No.

1

Il

Peak Locate Performed on: 9/18/2017 3:42:04 PM

Peak Locate From Channel: 200
Peak Locate To Channel: 8000
Energy Peak Size in Peak CPS Peak Tl .
(keV) Counts per Second % Uncertainty Type Nuclide
2™
280.85 3.2153E-002 85.84 b

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

Errors gquoted at 1.960 sigma



iclide MDA Report

§/18/2017 3:142:03 BPM Page b
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shk ok

N U

* k& Kok

€ T I [ B M DA REPORT

B R e T e b S e i T S S T e i S e g i i i b b T b b e e b e e b i o g o G S o o R G e

Detector Name:
Sample Geometry:
Sample Title:

3844
3m 90d
WGTV 07

Nuclide Library Used: C:\GENIEZK\CAMFILES\STDLIB.NLB

Nuclide
Name

K-40
SC-4¢

CO=57

Co-60

SE~75

ER~85
KR-85M

SR—-85
Y-88

CD-109
ai=]113

C5-134

8= 106

Energy Yield Line MDA Nuclide MDA Activity

(keV) (%) (pCi/m2 ) (pCi/m2 ) (pCi/m2 )
1460.81* 10467 2,28T9E+005 2.29E+005 1.,.2145E+00%6
889.25 89,98 1.0907E+004 1.09E+004 =42 B852E4003
1120 .51 98.94 1.9074E+004 1.2149E+004
122.06 85l 1.8399E+004 1.84E+004 -9.8454FE+002
136.48 10.60 1. SO0 SE+DOE 1.6762E+005
1178.22 100.00 1.7786E+004 1.40E+004 1.1537E4004
1332.49 100.00 1.4012E+004 8.0151E+003
6. 7.3 3.41 5. 6858F+005 2.13E+004 -3.0107TE+004
iV o 16.70 9.5893E+004 -6.7354E+003
136.00 59.20 2.6805E+004 1.5484E+004
198.60 145 8.6937E+005 ~8.6693E+005
264.65 5900 2,1255E+004 =6.9222E+003
279:.53 2hs 20 4,4685E+004 3.5496E+003
303.91 1,32 8.9829E+005 7.5971E+004
400.65 11.40 1.0327FE+005 3.8762E+004
513.88 0.43 3.4532E+006 3.45E+006 -1.1672E+006
151 . 1.8 15,30 1.8297E+004 1.83E+004 -1.2310E+004
304.87 14.00 8.4574E4+004 4,9855E+004
513:599 98, 27 1.4959E+004 1.50E+004 -5.0561E+003
898.02 93.40 1.2474FE+004 1.14E+004 -2.1860E+003
1836.01 89.38 1.1447E4+004 5.3361E+003
88.03 3.72 5. 8213E+005 5.92E+005 4.4426E+005
25812 1,93 6.7118E+005 1.76E+004 Z2..0599E4+005
491 : 65 64.90 1.7646E+004 =512 TE+003
475.35 1.46 8.4865E+005 1.65E+004 5.4316E+005
563.23 8.38 1.6222E+005 -5.1693E+004
569 .32 15.43 8.3084E+004 -4.9441E+004
604.70 §7.60 1. 8651 7E+004 1.7104E4+004
795.84 85.40 1.7695E+004 -5.4024E+003
801.93 873 1. 8592E+005 -5.7610E+004
1038.57 1.00 1.3333E4+006 -2.6727E+005
1167.94 1.80 9.6286E+005 -6.8207E+004
1L365.15 3.04 4.3610E+005 3.3869E+005
66:91 12,50 35 1:6289E+005 1.27E+004 —-1.1423E+004
86.29 630 3.6554E+005 6.5741E+004
155 .22 7.46 1.8638E+005 8.7047E+004
163.88 4.61 3.0000E+005 1.-3971E+005
17855 1356 9.9218E+004 -1.4501E+004
273,65 12,66 9.0175E+004 1.2556E+004
340 ;57 48.50 2.5149E+004 2.8765E+004



iclide MDA Report
Nuclide
Name

C5-136

E5=137
€5-138

CE~139
EU=1 52

EU-154

Energy

(keV)

818.
1048.
1235.

661 5

138.

227 .

408.

462.

546.

871
1008

1147.

1343.

1435.
1835,
12
244.
344,
411.
443,
118
867
964.

1085,
1112.
1407.

R
s 25
« 23
401.

188
247

444,
478.
09 T
s
591.
AT
67 G

692 .
e F
722,
THBh..
815.
845.
B850«
Blos
B92.
904.
H996.
1004.
17128

50
07
34
65
10
76
98
Fe]
94
80
18
Z2
58
86
85
78
69
27
11
98
89
32
01
78
02
95
07

30
25
26
56
00
76
22
58
42
76
30
86
5
30
64
20
73
05
30
76
40

94,
.60
o 10
gl 2
.49
sl
.66
.70
.80
gl
.80
.24
.14
=30
+ D5
.40
.49
.50
.21
.11
.74
.16
.40
.00
. 30
.70
.40
23
. B
.19
- 55
s ik
¢ 25
s B9
.91
. B2
.14
;16
i 17
.00
.50
. 50
s B8
i 2
: 05
.50
. 85
.34
s 90
s 29

BN (A=Y N [N llle'o | N = W 0 - ~J
COWORBNWNOITOOONHRRFWUIOCO SR HUWLW

e}
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=

P s

70

(
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9/18/2017

Line MDA
pCi/m2 )

.2660E+004
.7145E+004
. 7558E+004
.9617E+004
+1619E+006
.3665E+005
.9645E+005
.4483E+004
2 2B 3EFU0S
296 1E+005
.4542E+004
.4071E+006
.2322E+006
.6883E+004
.6878E+004
.4849E+004
. 7888E+005
.1775E+004
. BT68E+005
.8170E+005
.0804E+005
. 5898E+005
.1064E+005
. B L1IE+0Q5
.1846E+005
.2057E+004
.8969E+004
.4794E+006
. 9268E+005
. 0729E+006
227 9E+006
.5680E+006
.1834E+006
.7081E+006
.5297E+005
.2349E+006
.6625E+006
.5025E+005
: b5E3E+006
.9401E+004
.1548BE+005
.7484E+006
.2549E+006
s B553E+006
.1912E+005
.2549E+006
.8126E+006
. 3966HF0L5
.1138E+004
.8003E+006

Fad2 05 BM

Nuclide
(pCi/m2 )

1.27E+004

.96E+004
1.69E+004

=

.69E+004
.18E+004

e

3.90E+004

MDA

(

—Z

|
s

NNUONRFRROR R WH P

=0

Page 6

Activity
pCi/m2 )

.2580E+003
.7219E+004
.7715E+004
.5660E+004
.1256E+005
. 5830E+005
.3690E+005
.4340E+004
.5228E+004
.1352E+004
.2387E+004
.4835E+005
.4285E+005
.0041E+003
.3308E+003
.2756E+004
.1233E+004
.2643E+004
.2059E+004
.9497E+005
.0747E+004
.6163E+005
.0519E+005
.5288E+004
.0011E+004
.3677E+003
.0146E+004
.3935E+006
.4034E+004
.4003E+006
.1201E+006
. 9845E+005
.0638E+006
#2021 bE+005
.98B4E+005
.9230E+006
LA713E+006
905 LE+005
L4321E+006
.7443E+004
.2340E+004
0. SR 06
.2284E+005
4761E+006
.2121E+004
woid THERDUS
.4885E+005
.2028E+004
.2578E+004
.4794E+006



iclide MDA Report

I

Nuclide
Name

EU-154

HG-203
BI-214

PB-214

Energy

(keV)

1140.
1241.
1246.
1274.
1494.
L5396,
g
609,
768.
806.
934.
1124,
L1 55,
L2388,
L2800,
L34
1385,
1401.
1407,
1588,
1661.
1729.
1764.
1847.
2116,
4.
T
87.
29,
241.
285,
Bt
785.

90
60
60
51
08
45
19
A
36
17
06
29
19
11
96
67
31
50
98
19
2R
60
49
44
54
81
LI
20
g0
98
21
92
91

] 99

[y

—

(=

W 2
H-aJO--dJPrWwoOoOaPRENOWERENNPOBROROIWER OO~ OO OO

i
.13
.80
.40
s &L
.80
« 30
+ 50
.04
« 23
v il
+ 10
: BY
.94
.47
o oLl
.78
39
.48
.19
. 45
.05
.80
s 12
il
.33
. 10
y 10
.03
.49
.20
.20
« 10

(

RPWoHRMNOANEOUO RGO LORPRWOWWORUORNWEHEAOEONDBE -

9/18/2017

Line MDA
pCi/m2 )

.6990E+006
. 5457E+007
. 2091E+006
.2142E4004
. 5926E+006
.3035E+005
.4612E+004
.4625E+004
. 9795E+4005
.1819E+006
. 2543E+005
.2628E+005
.8149E+005
. 3683E+005
B8 9EF0DD
. D2 8E005
:B7I13E+006
.6399E+005
. 3451E+005
.2005E+005
.6835E+005
.7736E+005
.0182E+005
.0634E+005
.0000E+00O
.9495E+005
.6447E+005
. 0396E+005
.0455E+006
.8630E+005
.7754E+004
.3704E+004
.3865E+006

32 42005 BM

Nuclide MDA

(pCi/m2 )

3.90E+004

1.46E+004
3.46E+004

3.37E+004

Nuclide identified during the nuclide identification
Energy line found in the spectrum

Calculated MDA is zerc due to zero counts in the region,
the region is outside the spectrum,
= Half-life too short to be able to perform the decay correction

Page 7

Activity
(plid fmd ]

SR W P dsn N s N

or

.7918E+006
.0234E+006
.70924E+006
.8974E+003
.2571E+005
.1540E+005
.5866E+003
.3134E+004
.0758E+003
LB THEADDE
«57182E+005
.0434FE+004
«2213E+005
+6510E+003
.1030E+006
.8347E+004
.9603E+004
295 7TE+005
.9844E+004
.9497E+004
.8146E+003
.3224E+005
.1400E+003
.1542E+005
.0000E+000
.4993E+005
.4990E+004
.4588E+004
.0689E+006
«2132E+004
.0811E+004
.7936E+004
.0746E+005

or has not been calculated
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lename: C:\GENIE2K\CAMFILES\9.16.17\WGTV-06 09162017.CNF

iport
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ample
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Generated On

Title
Description
Identification
Type

Geometry

tak Locate Threshold

:ak Locate Range (in channels)
:ak Area Range (in channels)
lentification Energy Tolerance

mple

mple

Size

Taken On

‘quisition Started

ve Time
:al Time

r:ad Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Erfigiericy ID

9/16/2017 2:05:32V?¥
WGTV-06 09/16/2017

3w 90d 4

3.,

2

00

I = B85535
00 - 8000
1.000 keVv

2.830E+001 m2 V/

8/16/2017
9/16/2017

0.

8255: 00 AM

9:00:5?/AM

600.0 seconds
600.2 seconds
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%
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thdkdkhkhkdkkhkhkhkhkhhhbhkhkhkdhhkdhdhbhkhhhhdhhbhkhbkkhkhbhhhrrhkhkhkhkhkhhbhbhkhkdhkhhkhkhhdhhhkhhkkhhhhhhdk

Detector Name: 3844
Sample Title: WGTV-06 09/16/2017
Peak Analysis Performed on: 9/16/2017 2:0%5:32 PM

Peak Analysis From Channel: 200

Peak Analysis To Channel: 8000
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts

1 5839— 5855 5845,72 1461.16 D.60 &.55E+001 38,85 1.04E+002

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

[/

‘rors quoted at 1.960 sigma
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thk kb bk kb bdkdrdAdAhbhkrrhkhb bkt hhhddrrdhbdrkkdddhddrdhbt bbb bbb hrhhhdhbdhhkhrhhk

g NUCLIDH®S® LIDENTIFITCATIOLRHN RERGOGRDT kit

ik khkhkhkhkhkhhrhkhhkdkihhkdbhbhbhkhhbhhkhkhkhbbhbhkhkhkhkdhhkhhkhhkhkhkrhkdhhhdhhhhhkhrhbhkhhkhkkhhrdkhhitk

Sample Title: WGTV-06 09/16/2017

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB
.................... IDENTIFIED NUCLIDES s L 1 % Y 1 6 R e
Nuclide Tl Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/m2 ) Uncertainty
K-40 0.981 1460.81%* 1067 3.90792E+005 2.34459E+005

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 keV

Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma
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Nuclide Wt mean Wt mean
Nuclide Id Antivity Activity
Name Confidence (pCi/m2 ) Uncertainty
K-40 0.281 3.907923E+005 2.344592E+4+005

? = Nuclide is part of an undetermined sclution
X Nuclide rejected by the interference analysis
@ = Nuclide contains energy lines not used in Weighted Mean Activity

Il

Errors quoted at 1.960 sigma

* %k deokkok kodok U N I D E N T I F I E D P E A K S % J ok gk Kk ok ok ke ke

Peak Locate Performed on: 9/16/2017 2:05:32 PM

Peak Locate From Channel: 200

Peak Locate To Channel: 8000
Peak Energy Peak Size in Peak CPS Peak Tol.
No. (keV) Counts per Second % Uncertainty Type Nuclide

All peaks were identified.
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rhhkkhkhkhhkhhhhhkhkhkhkhkhkhhkdhhhhkhhhkhbhhhkdbdhhhhhkhhhhbhhbhhhhbhhhhhhbhbhhdbdbhhhbddbhbhbhrhhhhhkk

Detector Name: 3844
Sample Geometry:
Sample Title: WGTV-06 09/16/2017

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/m2 ) (pCi/m2 ) (pCi/m2 )
+ K-40 1460.81* 10.67 3.7228E+005 3.72E+005 3.9079E+005
SC-46 889.25 99.98 1.5238E+004 1.52E+004 2.3522E+003
1120.51 99.99 1.8901E+004 4.6447E+003
CO-57 122.06 85.51 2.0808E+004 2.08E+004 -5.5751E+002
136.48 10.60 1.4694E+005 1.9547E+003
C0-60 1173, 22 100.00 1.7384E+004 1.27E+004 -3.0102E+003
1332.49 100.00 1.2703E+004 -7.4490E+003
SE-75 96.73 3.41 5.7507E+005 2.29E+004 -6.3357E+004
121.11 16.70 1.0643E+005 -3.1430E+004
136.00 59.20 2.6414E+004 -6.4854E+003
198.60 1.45 8.9855E+005 -3.9307E+004
264.65 59.80 2.2914E+004 8.6413E+003
279.53 25.20 5.2110E+004 9.2269E+003
303.91 1:.32 1.0152E+006 8.3176E+005
400.65 11.40 1.0835E+005 -1.9180E+004
KR-85 513.99 0.43 3.7515E+006 3.75E+006 -1.5804E+006
KR-85M 151.18 78 .30 1.9802E+004 1.98E+004 -1.8354E+003
304.87 14.00 9.4633E+004 -1.3272E+004
SR-85 513.99 99.27 1.6251E+004 1.63E+004 -6.8463E+003
Y-88 898.02 93.40 1.5538E+004 9.16E+003 -7.0179E+003
1836.01 99.38 9.1566E+003 -3.8116E+002
CD-109 88.03 3. 72 6.6149E+005 6.61E+005 4.8295E+005
SN-113 255, 14 1.93 6.5419E+005 2.00E+004 -2.8054E+005
391.69 64.90 2.0006E+004 -2.8468E+003
CS-134 475,35 1.46 9.2748E+005 1.80E+004 -3.9569E+005
563.23 8.38 1.6662E+005 4.5996E+004
569.32 15.43 9.0576E+004 9.0022E+003
604.70 97.60 1.8273E+004 1.4461E+004
795.84 85.40 1.8013E+004 1.0418E+004
801.93 8.73 1.7558E+005 8.6700E+004
1038.57 1.00 1.5051E+006 4.8815E+005
1167.94 1.80 1.0893E+006 9.0809E+005
1365.15 3.04 5.3557E+005 2.5401E+005
CsS-136 66.91 12 .50 3.2855E+005 1.37E+004 1.7747E+005
86.29 6.30 3.9739E+005 3.4405E+005
153.22 7.46 1.9236E+005 -7.3144E+004
163.89 4.61 2.9448E+005 3.2217E+004
176,55 13.56 9.8737E+004 -9.0390E+003
273.65 12.66 1.0366E+005 -6.6892E+004
340,57 48.50 2.7224E+004 2.1271E+004
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Nuclide
Name

CS5=136

C8-137
C8~138

CE-138
E-152

EU-154

Energy

(keV)
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9/16/2017

Line MDA

(pCi/m2 )

UOOoFRFRFWROaAaNNWYOJobNMNRESBOONOF OO UORRPRPRPWRLAMUOITUORFORNRPRFRPROODWRUOWRRERFWRRERE

.3664E+004
.7148E+004
s 0T705E+005
.3434E+004
.2914E+006
.1448E+006
.4077E+005
.7953E+004
.4888E+005
.7452E+005
.2473E+004
.3711E+006
.4871E4006
.2706E+004
.6660E+004
.2708BE+004
.7321E+005
.0370E+004
. 1511E+005
.4883E+005
.2405E+005
.8183E+005
.2704E+005
.6699E+005
.2758E+005
.6254E+004
.3618E+004
.0700E+006
.8437E+005
.4395E+006
L4925E+006
.6833E+006
.8761E+006
.8202E+006
.6823E+005
.5018E+006
s5T4TE+006
.4300E+005
.4138E+006
.5038E+004
.0309E+005
.8105E+006
.4005E+006
.2199E+006
.2047E+005
.1496E+006
.8867E+006
s5761E+005
.6523E+004
.8003E+006

2:05:33 PM

Nuclide MDA

(pCi/m2 )
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Activity
pCi/m2 )

.9015E+003
.7708E+003
.8768E+002
.0317E+004
.6801E+005
.0988E+005
.6043E+004
.5912E+004
L4613E+004
.1161E+004
.0408BE+004
.1665E+006
.9438E+005
.0724E+004
.3682E+003
.0462E+003
.6731E+003
.9717E+003
.2376E+005
.6797E+005
.3932E+003
.2600E+005
.9684E+004
.4961E+004
.9629E+003
.3324E+004
.3947E+003
.6467E+006
.6630E+004
.3567TE4+005
.0136E+005
.7430E+006
.2587E+005
.0959E+006
.5180E+004
.7338E+006
.6473E+006
.9669E+003
.5556E+006
.0060E+003
L1377E+005
.9346E+004
.6681E+004
.0999E+005
0827E+004
.2390E+005
.9057E+006
SO317E+004
.3620E+004
.7778E+006
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Nuclide
Name

EU-154

HG-203
BT-214

PB-214

Energy

(keV)

1140.
1241.
1246.
1274,

1494.

1595,
278,
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7168.
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11220
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ik B

B7s
89,
241
258,

351
785,

20
60
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8/16/2017

Line MDA
pld fme )

.6990E+006
.5457E+007
.1538E4+006
.7745E+004
.6582E+006
.8608BE+005
.7069E+004
.7001E+004
.1560E+005
.1458E+006
L 2443E+005
.2513E+005
.8981E+005
.3693E+005
.0436E+006
L TO5E+005
.1769E+006
.01%4E+006
.6954E+005
.71256E+005
.6074E+005
.5546E+005
.0937E+005
.6964E+005
.0000E+000
.3179E+005
.87 715E+005
. 7086E+005
.3050E+006
.8440E+005
.1592E+004
.0273E+004
.3116E+006

2205533 BPM

Nuclide MDA

(pCi/m2 )

3.77E+004

1.71E+004
3.70E+004

4.03E+004

Nuclide identified during the nuclide identification
Energy line found in the spectrum

Calculated MDA is zero due to zero counts in the region,
the region is outside the spectrum,

WWT WP WWONUWNDWUR RPN ®OWWWFWIWSNOY U WL

A

Page 7

ctivity

(pCi/m2 )

or

.9482E+006
.6182E+006
.1907E+004
1424E+003
.1194E+005
. LEOOEA00S
.5660E+003
.8650E+003
.9599E+004
.5843E+005
.7675E+005
.0751E+004
.9263E+005
.2397E+004
.6394E+005
.2239E+004
+1153E+006
.28 6BE+C05
LALZ1IE+005
.6777E+004
.6620E+005
s G0T1E+00S5
.6457E+004
-B123E4005
.0000E+000
+ 1289E+005
.1284E+005
.9964E+005
.6692E+005
.1854E+004
.5666E+002
.7191E+4004
.4476E+005

or has not been calculated

Half-life too short to be able to perform the decay correction
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mple Title

mple Description
mple Identification
mple Type

mple Geometry

:ak Locate Threshold

:ak Locate Range (in channels)
:ak Area Range (in channels)
lentification Energy Tolerance
mple Size

imple Taken On
:quisition Started

.ve Time
:al Time

rad Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

C:\GENIE2K\CAMFILES\9.16.17\WGTV-05 9.16.17.CNF
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Detector Name: 3844
Sample Title: WGTV-05 09/16/2017
Peak Analysis Performed on: 9/16/2017 2:06:27 PM

Peak Analysis From Channel: 200

Peak Analysis To Channel: 8000
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts

1 1564- 1574 1568.71 BOR . 27 0.61 1.82E+001 16.25 2.08E+001
2 5836- 5860 5844.22 1460.79 0.89 1.43E+002 38.28 8. TIE+001

I

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

‘rors quoted at 1.960 sigma
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Sample Title: WGTV-05 09/16/2017

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB
.................... IDENTIFIED NUCLIDES § Bl B R B o8 Biok B o 0w mrem mm
Nuclide Id Energy Yield RELivILy Activity
Name Confidence (keV) (%) (pCi/m2 ) Uncertainty
K-40 1 ¢ RGO 1460.81+* 10.67 8.54376E+005 2.38489E+005
EN=-113 0.948 255,12 183

381 k> 64.90 7.15466E+003 6.42740E+003

Energy line found in the spectrum.

= Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 kevV

Nuclide confidence index threshold = 0.30

Errors guoted at 1.960 sigma
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Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/m2 ) Uncertainty
K-40 1.000 8.543765E+005 2.384890E+005
SN-113 0.948 7.154658E+003 6.427399E+003

7
X
@

nan

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

Errors gquoted at 1.960 sigma

*hkkkok ok h ok ok U N I D E N T I F I E D P E A K S ek Kok koK e e ko

Peak Locate Performed on: 9/16/2017 2:06:27 PM

Peak Locate From Channel: 200

Peak Locate To Channel: 8000
Peak Energy Peak Size in Peak CPS Peak Tol.
No. (keV) Counts per Second % Uncertainty Type Nuclide

All peaks were identified.
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Detector Name: 3844
Sample Geometry:
Sample Title: WGTV-05 09/16/2017

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/m2 ) (pCi/m2 ) (pCi/m2 )
+ K-40 1460.81%* 10:. 867 3.1884E+005 3.19E+005 8.5438E+005
SC-46 B88.25 99.98 1.2202E+4+004 1.2Z2E+004 -1.2416E+004
1120.51 88..98 1.6661E+004 ~1.6295E+004
CO-57 122.06 85, 5L 2.0981E+004 2.10E+004 -4.9614E+4+003
136.48 10.60 1.4749E+005 1.9205E+004
CO-60 1173,22 100.00 1.7179E+004 1.20E+004 %.5562E+003
1332.49 100.00 1.1987E+004 -8.6409E+003
SE-15 96.73 3.41 6.0397E+005 2.14E+004 1.0806E+005
120, 2.0 1% . B0 1.0855E+005 =13 793E4-004
1536 .00 59,20 2.7063E+004 2.5249E+004
198.60 1.45 9.9596E4+005 4.6378E+005
264.65 59.80 2.1370E+004 ~5. 6 705E+003
2. 53 25.20 5.2667E+004 5.6108E+003
303..91 1.32 9.5246E+005 =7 « 2] 59E4+004
400.65 11.40 1.1979E+005 6.5374E+004
KR~85 513,99 0.43 3.7988E+006 3.80E+006 3.0878E+006
KR-85M 13118 T3 20 1.8737E+004 1.87E+004 -2.4517E+003
304.87 14.00 8.9064E+004 -2.2823E+004
SR—-85 b2, 08 98.27 1.6456E+004 1.65E+004 1.3376E+004
Y-88 898.02 93.40 1.4199E+004 B2 LE4003 -2.8968E+003
1B36. 01 280,38 8.2060E+003 2.2869E+003
CD-109 88 . 03 S {2 6.4245E+005 6.42E+005 1.2765E+005
% SN=113 285, 17 1493 7..3204F+005 1.03E+004 7.3514E+005
391 . B9* 64.90 1.0282E+004 7.1547E+003
C8-134 475.35 1.46 8~ 8B37TEA005 1.75E+004 -3.6586E+005
563 .23 S G S 1.4943E+005 =1 ¢ 341 TE+005
568 , B2 1543 8.3084E+004 -4.0384E+003
604.70 97.60 1.7460E+004 2. 5825E+003
795.84 85.40 1.8325E+004 5.0431E+003
g0l . 93 8.73 1. TT13E+DEE 1l 33018+005
1038.57 T o CE 1.5261E+006 =] « BRT3E+005
LLET . 54 1.80 9.8516E+005 5.9815E+005
13565, 15 S04 4,2469E+005 3.1876E+005
CE=13¢ 66.91 1250 3. 3255B+D05 1.56E+004 ~2..0LE3E+005
B6.:.29 6.30 3.8557E+005 L.+5951E+005
153,22 7.46 1.8666E+005 =241 128E+004
163.89 4.61 2.9954E+005 ~2:0060B+005
176.55 13.56 1.0486E+005 -2.2035E+004
2 13«65 12,06 1.0088E+005 =V 69 GLE+004
S40.57 48.50 2.7030E+004 1..9223E+002



iclide MDA Report
Nuclide
Name

C8=136

C8-137
CS-138

CE~138
EU-152

EU-154

Energy

(keV)

818.
1048.
T35

661.

138.

28T

408.

462.

546.

871,
1009
1147
1343.
1435,

165.

121,

244,

344.

411.

443.

T78.

867.

964.
1085.
i B 8
1407

123.

188.

247.

401.

444,

478.

57 .
S82.

93l

825,
516,

692.

718.
i

156

g8l5.
845
850.
873.
892.
904.
996
1004.
1128

50
07
34
65
10
76
98
79
94
80
78

v al

59
86
85
78
69
27
e
98
89
32
01
78
02
93
07
25
83
<24
39
26
56

76
22
58
42
76
30
86
55

+ 35

64
20
73
05
30
76
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9/16/2017

Line MDA
pCi/m2 )

.5595E+004
. 7145E+4+004
. 9533E+004
.4435E+004
.1752E+006
.7264E+005
» 31.30E+005
. 7547E+004
2 IS EFUHS
.0261E+005
.4380E+004
.4214E+006
.5026E+006
.0583E+004
. 71225E+4004
.2839E+004
.8360E+005
. 7502E+004
.1904E+005
.4260E+005
.0804E+005
.9304E+005
.2602E+005
.4650E+005
.2903E+4005
.3705E+004
. 3665E+004
.1830E+006
.0150E+005
.0839E+006
.4806E+006
.2262E+006
. 9937TE+006
.7368E+006
OB 21 EB+005
. 3708E+006
.9368E+006
.2078E+005
.9596E+006
.9690E+004
.1850E+005
.1012E+006
.4833E+006
.4916E+006
.2181E+005
.5120E+006
. 7548E+006
; 53928E+005
. 7556E+004
.6625E+006

2:06:27 EM

Nuclide MDA

(pCi/m2 )
1.56E+004

3.44E+004
2.06E+004

1.72E+004
4.75E+004

4.37E+004

(

2
1
3
9

-7

-7

-1
4

-4

-1
4

-1
9
8

-1

-5
1

=7
3

-5

-1

-1
3

-2

=1

-1

-1
1

-2
4

-1

-1

-2
il

-2

-2
9

-3

-1
7

-2
6
!
5
1

=1

-6
9

-4

-7

Page 6

Activity
pCi/m2 )

.9942E+003
.2531E+004
.9320E+004
.9823E+004
«2171E+005
.4568E+005
.5407E+005
.4226E+004
.7170E+004
.3234E+005
.8181E+004
.5665E+006
.3545E+005
.4075E+003
.1839E+004
.8392E+004
.5286E+003
.3392E+004
.8814E+004
.4793E+004
«F952E+005
.1490E+003
.8145E+004
.2520E+004
.7431E+003
.3915E+004
.6325E+004
.4463E+006
.5562E+004
.6251E+006
.3098E+006
.3161E+006
.4574E+006
.0951E+006
.4127E+005
.9846E+006
s2219E+006
.6087E+005
+9197E+006
.0134E+004
.6027E+004
.4190E+005
.8201E+006
.4228E+005
.0843E+005
. 5545E+006
.4632E+005
.6460E+004
.9619E+004
. 7611E+005



iclide MDA Report

e s

Il

Nuclide
Name

EU-154

HG-203
BI-214

PB-214

Energy

(keV)

1140.
1241.
1246.
1274.
1494.
1596

LA

6lo.

768.
g06.
Di5d.,
1120
1155,
1238.

1280.

. T

1385,
1401.
1407.
1509.

1661.

1729,
1764.
1847.
2118.
74.
£ 4
B7.

Fy
241,
295,
35L.
785,

90
60
60
51
08
45
19
31
36
1.7
06
729
19
L
96
67
&1
50
98
19
28
60
49
44
54
81
1.1
20
80
98
il
52
91

Yield

w

B ]

=
RPJO-1PWLWooO RN WRNNDPRPOBRBPRPUORUOGIWROIRP,OEOOOC

e

[

W =

(%

« 22
.- 13
.80
.40
e L
.80
¢ 30
. 30
.04
«E3
e 21
£ 10
B9
.94
.47
: 11
s 48
g 39
.48
18
« 1B
«05
.80
s 12
<21
+ 33
v 41
« o0
+03
o« &)
.20
20
« 10

)

(

FWoORNOONUUONOWRSRUDIOHFWRFHFWORARREREWWROGR &RNE

9/16/2017

Line MDA
pCi/m2 )

.8817E+006
.4824E+007
.1538E+006
.5205E+004
s BT2BE+006
» BUBSEF00E
.1294E+004
.6646E+004
.0054E+005
.2618E+006
+ AT TRAFQDS
« 1031E4005
.7584E+005
.0692E+005
.0068E+006
.4081E+005
.9995E+006
. 9207E+005
.3174E+005
.4725E+005
.1489E+006
s F6E2E4+005
« P55 TE+004
.6420E+4005
.0000E+000
.3010E+005
« S30SEFUUS
-5001E+4+005
.24475E+006
.9260E+005
.9892E+4004
.9702E+004
.3620E+006

2:06:2 BM

Nuclide MDA

(pCi/m2 )

4.37E+004

1.73E+004
3.66E+004

3.97E+004

Nuclide identified during the nuclide identification
Energy line found in the spectrum

Calculated MDA is zero due to zero counts in the region,
the region is outside the spectrum,

NMREPREENRPRP OO WU ]

A

Page 7

ctivity

(pCi/m2 )

B

o

1236E+006

.8149E+006
.1118E+005
.5402E+004
L2342E+006
.6076E+005
.1171E+4003
.5794E+003
.8118E+004
.9389E+004
.1698E+005
.0788E+005
.0751E+005
L4029E+005
.8497E+005
.0433E+004
A LOZEFQDS
.1087E+004
.1615E+005
.1594E+005
.3239E+005
.8985E+005
.5817E+004
.5903E+004
.0000E+000
.3480E+004
.0338E+005
L324T7TE+004
.4618E+006
.0106E+005
.2032E+003
.9279E+004
vt L2 B FEH0 05

or has not been calculated

Half-life too short to be able to perform the decay correction
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Pk GAMMA 3 BECTRUMNM ANATLY L 5 Tk
rhkk ok ok kkkhhhkhk kA bk hh kb kb hk kb mwhhhkokkhoh sk kok ko k koo okkkk ok ok ok kK, KAk khkhkhkhkhhkhhdhhkkhdk
lename: C:\GENIE2K\CAMFILES\9.16.17\WGTV 04 9.16.17.CNF

;port Generated On : BALBSE0TT Zxli7: 23 BM

mple Title : WGTV-04 09/16/2017v/

mple Description
mple Identification

mple Type : j/

mple Geometry : 3 - qt;J

:ak Locate Threshold r 3.00

:ak Locate Range (in channels) : 1 = BEHES

:tak Area Range (in channels) 3 200 - 8000
lentification Energy Tolerance : 1.000 keVv

mple Size ¢ 2.B30E+001 m2 //

mple Taken On § S/ 1e/2017 9:35:00 AM
:quisition Started Y B/16/2017 9:35:46 AM
ve Time 2 600.0 seconds“/
:al Time : 600.3 seconds

stad Time : 0.04 %

Energy Calibration Used Done On : 10/12/2016
Efficiency Calibration Used Done On / : 12/16/2016
Efficiency ID / ULAR__PLANE_90D



:ak Analysis Report 9/16/2017 2:07:23 PM Page 2

:**-Jr-k‘k*-k***‘k-k-)c--)r'k‘k****-k-k-k-k*‘k*‘k******************-k~k-k***********************

g P EAK ANALYSTIS REPQEGRT EERES

:***-k-k'k-)r-k‘!r'k';‘c7‘(*******-}c-}c********')r‘k*********‘k**-k*-)r-k-k****************‘k*******

Detector Name: 3844
Sample Title: WGTV-04 09/16/2017
Peak Analysis Performed on: 9/16/2017 2:07:23 PM

Peak Analysis From Channel: 200

Peak Analysis To Channel: 8000
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) {(keV) Area Uncert. Counts

1 2634- 2660 2647.49 662.03 1.20 2.78E+002 S5 9 1.10E+002

= First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

Il

‘rors quoted at 1.960 sigma



iterference Corrected Activity Report 2/16/2017 2=07524 BM Page 3

chkk ko k ok hkkhkhkkkhhkhkhhkhkhkdkdhhhbhhhkhkhhkhkhkhkhkhkhhhnkhhhhkhkhbhhtdhhhhbhkrbhdbhhhdrhkhhhkxkhsd

IR NTE LT EE IDENTIFICATION REFORT TERNY

R R R R e e T R e R R R e R e S T R o e e e i e i e e L e e e e e

Sample Title: WGTV-04 09/16/2017
Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

TOENTIFIED NHCTTDES  comimivimimymainsmsms

....................

Yield Activity Activity

Nuclide Id Energy
(%) (pCi/m2 ) Uncertainty

Name Confidence (keV)

/ES—137 D877 bbl.65%* B85l 1.21020E+005 2.53326E+004

* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity

Energy Tolerance : 1.000 keV
Nuclide confidence index threshold

Errors quoted at 1.960 sigma

= 0«30



iterference Corrected Activity Report 9/ 16/2017 2:07:;24 PM Page
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Al L NPEREFERENLSE CORRECTED R E P ORI RAR AR

sd e ko ok koA ok ke sk ok ke sk ok ok ke sk vk gk ke Sk ek vk ok ok sk ke ke vk e sk sk b ke ok sk sk ok b ok ke sk ok ke ok kb sk ok sk sk ok ke ke sk ke ke ke ke e ok ok ok kok

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pifmz ) Uncertainty
C8-137 0277 1:210126E+005 2.533263E+004

@
X

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis

Il

4

@ = Nuclide contains energy lines not used in Weighted Mean Activity

Errors guoted at 1.960 sigma

ek ek ke ke ek UNIDENTTI F T E D P E A K S R FFEA K LA L

Peak Locate Performed on: 9/16/2017 2:07:23 PM

Peak Locate From Channel: 200

Peak Locate To Channel: 8000
Peak Energy Peak Size in Peak CBE Peak Tl
No. (keV) Counts per Second % Uncertainty Type Nuclide

All peaks were identified.



iclide MDA Report 9/16/2017 2:07:24 PM Page b5
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A NUCLTITDE M D A EEPORT kil

T b S i S e S e U R S e S S T o e e L T e e i i g e e e i g i e S S S

Detector Name: 3844
Sample Geometry:
Sample Title: WGTV-04 09/16/2017

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/m2 ) (pCi/m2 ) (pCi/m2 )
K-40 1460.81 10.67 4.6949E+005 4.69E+005 1.5506E+006
SC-46 889.25 99.98 1.3900E+004 1.39E+004 -1:3239E+003
1120.51 0g.98 1.9416E+004 -2 . 6393E+004
CO=57 122.06 85.51 2.0412E+004 2.04E4+004 1.1452E+003
136.48 10.60 1.,4949E+005 -4.1595E+004
CO-60 i 100.00 1.8372E+004 1.65E+004 =B . 8439E+003
1332,48 100.00 1.6544E+004 8.7898E+003
EE~T5 96.73 3.41 5.9656E+005 2.11E+004 2,.3512E+005
118 e A 16.70 1.0323E+005 -1.3628E+005
136,00 52,20 2.6805E+004 -1.5798E+004
198.60 1.45 1,0199E+006 3. 81 LERRI0E
264.65 58 .80 2.1140E+004 -1.3180E+004
279.53 25.20 5.5763E+004 -2.0726E+004
0281 I 1.0409E+006 4.4656E+005
400.65 11.40 1.1265E+005 -1.3424E+005
KR-85 513.99 0.43 3.9970E+006 4.00E+006 3.1632E+006
KR-85M 151.18 7530 2.0915E+004 2.09E+004 ~1.1472E+004
304.87 14.00 9.9568E+004 4.2382E+004
BR~85 51.3.85 98 .27 1.7314E+004 1.73E+4+004 1.3702E+004
Y-88 g898.02 93.40 1.5537E+004 1.08E+004 -32.7629E+001
1836.01 99 . 58 1.0751E4004 -7.0513E+003
ch-109 88.03 3. 6.5898E+005 6.59E+005 3.2101E4+005
gN-113 2haald 1:83 6.8610E+005 2.14E+004 4.9874E+005
291.68 64.90 2.1373E+004 1.8242E+004
Co~1.34 475.35 1.46 1.0044E+006 1.69E+004 1.1668E+006
563 .23 B.38 1.6333E4+00% -7.8548E+004
569,32 15.43 7.7657E+004 -4 .7513E+004
604.70 97 . 60 1.8820E+004 1.2631E+004
795.84 85.40 1.6872E+004 5.8076E+002
801.93 B.73 1.6757E+005 -6.1768E+004
LTO3 8.7 1.00 1.5834E+006 2.3962E+005
1167.94 1. 80 1.0282E+006 -7.6493E+005
136515 3.04 4,.1292E+005 5.3127E+004
CS—-136 6691 1250 3.5666E+005 1.52E+004 1y TOBZE+DO5
86.29 6.30 3.8924E+005 -3.7999E+004
153.22 7.46 2.110SE+0D05 1.6087E+005
163.82 4.61 3. 07 ZLE+005 8.6137E+004
176,55 13 . 86 1,0216E+005 -1.0961E+005
2.0 3465 12.66 1« G792E+005 1.1444E+004
340.57 48.50 3.0343E+004 1.1880E+004



iclide MDA Report
Nuclide
Name

Ce-136

+ ce-137
CB—138

@F-138
El-1.52

EU-154

Energy

(keV

818
1048
1255

661

138.
28T
408.
462.
546.
8714
1009,
1147.
1343.
1435.
165
i1
244,
344.
411.
443.
T8 .
ge7.
964.
1085,
Bl
1407.
123
188.
247.
401.
444 .
478.
i
582 .
581 .
625.
676
092 .
Tle
T22.
1.56 .
415,
845.
8§50
B3
892.
904.
986,

1004
1128

)

<20
0
.34
s/ GO%
10
76
98
78
94
80
7B
22
59
86
85
78
69
&7
11
98
89
=
01
78
0.2
9%
a7
25
93
30
g9
26
56
00
76
e
54
42
76
30
86
55
34
64
20
13
05
30
410
.40

B o N b 0O 1 [N =W
OCWOEaENWMNGOH-0O G B POt O &

r
O-1000ONCOOCOEOOORHRPFOOOBBODOOOCOHD

=

e

79.
19.
85 .

9/16/2017

Line MDA

(pCi/m2 )

A P RNRUNNWL-dJdORNRPUUONOROER PP WR RO R,PRPOWROWRE R W

.5172E+004
.8247E+4004
.1359E+004
. 253 5E4+004
: 2L 20 EHQUG
.0526E+006
LA4172E4+005
.6483E+004
.3845E+005
.1085E+005
.1318E+004
.5794E+006
.4867E+006
.9282E+004
.7514E+004
.1179E+004
s B85TE+DOB
.2580E+004
.0296E+005
.6896E+005
PRI I5
.4061E+005
.0580E+005
.5914E+005
.3328E+005
.3705E+004
+3572E4004
.0318E+006
:9670E+005
.7851E+006
631 2E+£006
-511B6E+006
.5072E+006
.8648E+006
.5743E+005
.3033E+006
~5691E+006
.8541E+0D5
.6404E+006
.6818E+004
L0309E+0D5
.9011E+006
.5370E+006
.8609E+006
;2181 E+005
.8853E+006
.8685E+006
.4530E+005
.6528E+004
.4418E+006

2:07:24 PM

Nuclide MDA
(pCi/m2 )

1.52E+004

3.25E+004
1.93E+004

1.75E+004
5.26E+004

4.36E+004

Page 6

Activity

(pCi/m2 )

.8126E+003
.3210E+003
.6021E+004
.2102E4005
.3728E+005
.3727E4+006
.2719E+005
.5704E+004
.5195E+004
.5610E+004
.8170E+003
.4081E+005
.0163E+005
<9 152E+00.3
.7779E+004
.1826E+004
.5425E+004
.6177E+004
.3237E4+005
.1341FE+005
.2135E+004
.9813E+005
.0269E+004
.2546E4+004
.1031E+004
.2298E+003
.1587E+003
.2174E4+006
.6809E+004
2377E+006
.7010E+005
.3943E+003
.7134E+006
.2155E4+006
.8605E+004
.2849E+0006
.4812E+00686
.1107E+005
.2705E+005
.B060OE+003
.1379E+005
.1247E+006
.3372E+006
.4554E4006
.2127E+004
.0088E+006
.6312E4+006
.1032E+005
.5103E+004
.2414F+006



iclide MD

i

®
f

A Report

Nuclide
Name (keV)

EU-154

HG=2103 AT

BI-214

1120.
1155
1238,

12604
L3y
L2385
1401.
1407.
w18
1661
1729,
1764.
1847.

1509

2118,

PB-214 4.
gl .

B

89.
241.
295
3615
785.

iy

1140.
1241.
1246.
1274.
1494.
18586,
18
6009.
768.
806.
934.

Energy

90
60
60
9L
08
45

8.
36
17
06
29

.13

itk
96
67
31
i)
o8

28
60
49
44
54
8L

240
80
98
2L
92
il

Yield

—

w

S

==t
= JO~THFWOONRNUVDWRNNRFRPOBRPORPRUDWRUO O, OROOO

= =

w =

o

—

Wy
.13
.80
.40
gL
.80
.30
.30
.04
i
i 1.
10
- 69
.94
.47
g 1sl;
s I8
+ 39
.48
- 18
« 15
.05
.80
i
.21
« B3
o
: 70
03
.49
.20
« 21
.10

8716/2017

Line MDA

(pCi/m2 )

P JNNNOONTOOUTO WO RNHENRPREEREFEFWOUBRHEORE RN E O

.8096E+006
.3095E+007
.0384E+006
.5205E+004
.3728E+006
.8607E+005
.8295E+004
.0208E+004
2523E+005
.2053E+006
.6444E+005
.2855E+003
.1091E+006
-9980E+005
« LABTE+QDG
.8884E+005
.7600E+006
.9545E+005
.3174E+005
.7256E+005
.3310E+005
. 7652E+005
.6406E+004
.0634E+005
.0000E+000
.3010E+005
« S0T1E+D05
. 7214E+005
« 2939E+006
.0184E+005
.0653E+004
.1170E+004
¢ 311 6E+D0B

2:07:24 PM

Nuclide MDA
(pCi/m2 )

4.,36E+004

1.83E+004
4,02E+004

4.12E+004

Nuclide identified during the nuclide identification
Energy line found in the spectrum

Calculated MDA is zero due to zero counts in the region,

1

Page 7

Activity

(p

N dUMNNOIO

or

Ci/m2 )

.3893E+006
.6924E+006
.6257E+005
.0000E+004
.7467E+005
.5247E+004
.5424E+002
.6995E+004
.2196E+005
.9718E+005
.8331E+004
.7474E+005
.7943E+005
.9731E4+004
.7506E+005
.8533E+004
.9404E+005
.9523E+005
.3653E+004
.1408E+005
.2B05E+005
.8985E+005
.0468E+003
<2 UL FFA0 08
.0000E+000
.3989E+004
.0815E+005
.2112E+005
.3465E+004
.3832E+003
.0938E+004
.1433E+004
.0887E+004

the region is outside the spectrum, or has not been calculated
Half-life too short to be able to perform the decay correction
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lename: 3844
iport Generated On

mple Title

mple Description
mple Identification
mple Type

mple Geometry

:ak Locate Threshold

rak Locate Range (in channels)
tak Area Range (in channels)
lentification Energy Tolerance
mple Size

mple Taken On
:quisition Started

ve Time
:al Time

zad Time

Energy Calibration Used Done On
Efficieney €alibration Used Dong On

Efficiency ID

8/16/2017 2:10:40 PM

WGTV-030C 09/16/2017 /

30 - ‘704/

3.00
1 = 65335
200 - 8000
1.000 keVv

2.830E+001 m2//

9/16/2017 2:00:00 PM
871672017 2:00:40 PM

600.0 seconds//
600.3 seconds

0.04 %v/r

S

10/412/2016
12/16/2016

* ok Kk k Kk

ULAR _PLANE_90D_

ASL
/e %DQ)

Jo\

o
S
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» peak analysis results available for reporting purposes
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thhkhkhkhkhkhdhdhhkhhkhkdhkhkhkhkhkhdhdhhdhbhbhhhhbddhhdrdhdrdrhdbhkddrrdrrbdhhrhhkrhbhbhhbtdddbhkdbdrhhk

ke NUELIDERE IEBENTI FIEATI®@N R E EBEGOGRT ek R

rhkkhkhkhkhbrhbhkhkhkhbhdhkhkikhkdrrtrhkhhhbkhhrhkdrhkhkhkithhhhtrhbhtdhbhhdbhthrdkdhhhbhkhhbhhtddhrhhhhi

Sample Title: WGTV-03QC 09/16/2017

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB
.................... IDENTIFIED NUCLIDES 3R R RS S R S R
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/m2 ) Uncertainty

* Energy line found in the spectrum.

@ Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 keV
Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma

3
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R i e S kT T Pu Pt A W T A S M TSRS

ke ITNTERFERENLTCE CORRECTE D RE P ORI | ok

e i O . e i o L T B 1 L T PSSP ST

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/m2 ) Uncertainty
? = Nuclide is part of an undetermined solution

Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

Il

X
@

Errors gquoted at 1.960 sigma

» peak search results available for nuclide analysis.
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B I T S R R e e R R TR R R R R R RS R RS R R R

FaRd NUOEL L DE MDA EEPGRT ok e

B T S R S e e e R R e e R S e T e e e R e e T e e e

Detector Name: 3844
Sample Geometry:
Sample Title: WGTV-03QC 09/16/2017

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/m2 ) (pCi/m2 ) (pCi/m2 )
K-40 1460.81 1067 4.5570E+005 4.56E+005 1.4568E+006
SC-46 889.25 99.98 1.3900E+004 1.39E+004 -6.,2130E+003
1120.51 89.99 1.6048E+004 -1.0616E+004
CO-57 122.06 85.51 2.0829E+004 2.08E+004 -8.9537E+003
136.48 10.60 1.5288E+005 1.1057E+005
C0-60 1173.22 100.00 1.6971E+004 1.52E+004 8.9602E+003
1332.49 100.00 1.5196E+004 -6.7910E+003
SE-T75 96.73 3l l 6.4598E+005 2.23E+004 5.3606E+005
121.11 16, 70 1.0898E+005 5.7618E+004
136.00 59.20 2.7127E+004 1.7313E+004
198.60 1.45 9.9596E+005 1.0089E+004
264.65 59.80 2.2265E+004 -2.0625E+002
219.53 25420 5.3629E+004 -2.4878E+004
303.91 1.32 1.0957E4006 -2.1991E+005
400.65 11.40 1.1729E+005 -1.6987E+005
KR-85 513.99 0.43 3.9672E+006 3.97E+006 1.7874E+006
KR-85M 151.18 75, U 2.0007E+004 2.00E+004 3.0712ZE+003
304.87 14.00 1.0300E+005 2.3171E+004
SR-85 513.99 99.27 1.7185E+004 1.72E+004 7.7426E+003
Y-88 8§98.02 93.40 1.6927E+004 1.08E+004 1.0973E+004
1836.01 99.38 1.0751E+004 -5.3996E+002
CD-109 88.03 3 T2 6.5520E+005 6.55E+005 -9.2124E+004
SN-113 255,12 1.93 71.3B15E+005 2.06E+004 1.4394E+005
35169 64.90 2.0616E+004 8.6926E+003
Cs-134 475.35% 1.46 1.0226E+006 1.69E+004 4.5808E+005
563.23 8.38 1.6877E+005 4,3766E+003
569.32 15.43 8.9977E+004 5.6961E+003
604.70 97.60 1.6866E+004 3.4316E+003
795.84 85.40 1.8782E+004 3.2815E+003
801.93 8573 1.8469E+005 -5.8423E+004
1038.57 1.00 1.6394E+006 3.8512E+005
1167.94 1.80 9.3998E+005 7.5786E+004
1365.15 3. 04 4.0075E+005 -9.2142E+004
C5-136 66.91 12, 50 3.2898E+005 1.52E+004 -2.4420E+005
86.29 6.30 3.9616E+005 1.3065E+005
153.22 7.46 1.9757E+005 6.3662E+004
163.89 4.61 3.1127E+005 1.1065E+005
176.55 13.5 1.1065E+005 1.4318E+004
27365 12.66 1.0766E+005 -1.4907E+004
340.57 48.50 2.8870E+004 5.8735E+003



iclide MDA Report
Nuclide
Name

€C5-136

€8-137
C3-138

CE~-138%
EU-152

EU-154

Energy

(keV)

818.
1048.
1235

661.

138.

227 .

408.

462.

546.

. 7
1009.
1147.
1343.
1435.

168,

121

244,

344.

411.

443,

T18s

867.

964.
1085 .
1112,
1407.

1234

188.

247.

401.
444,

478.
9371 «

582,

591 .
625,

676.

692 .

715.
TEZ

50
07
34
65
10
76
98
75
94
80
78
22
84
86
85
78
69
217
Ll
98
89
32
01
78
02
95
07
25
93
30
39
26
56
00
76
22
59
42
76

.30
156
815.
845,
850.
873,
BBZ.
904.
996.

1004.

1128.

86
53
38
64
20
73
05
30
76
40

[N
Q= O N OO B O OO0 E O OO0 I

=

-

0]
. 60
« 10
o
.49
M
.66
s 10
:80
& .
.80
.24
.14
+50
a3
.40
.49
o200
w2k
s
.74
.16
.40
00
.30
« 10
.40
Wi
.83
« L9
D
el
e
B8
91
-
.14
.78
B
.00
30
.50
.58
SR
<03
.50
<85
.34
« 90
e

(
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9/16/2017

Line MDA
pCi/m2 )

.5172E+004
.1631E+004
.9531E+004
.8080E+004
.2207E+006
.0363E+006
.3264E+005
.4738E+004
.4651E+005
.1747E+005
.8805E+004
.4630E+006
. 67T1L1E+00%
.4950E+004
. 7540E+004
.3296E+004
.0026E+005
.1232E+004
-3725E+005
.0671E+005
.7044E+004
.5998E+005
.2704E+005
.6312E+005
.1846E+005
.71610E+004
.3803E+004
.5187E+006
.1281E+005
.0839E+006
.8773E+006
.9813E+006
.1834E+006
.7929E+006
.7654E+005
.4037E+006
. 7834E+006
.9224E+005
.6404E+006
.6730E+004
.0624E+005
.8712E+006
.5894E+006
.7862E+006
.2313E+005
+1I79E+0D6G
.9226E+006
.1872E+005
.0580E+004
.5208E+006

2:10:41 PM

Nuclide MDA

(pCi/m2 )

1.52E+004

4.81E+004
2.49E+004

1.75E+004
5.12E+004

4.29E+004

(

-4,
1.
T
£

Page 6

Activity
pCi/m2 )

4941E+003
6047E+004
6727E+004
1345E+005
.5966E+005
.4911E+005
.0387E+004
.7004E+003
.2691FE+005
.5633E+004
.8144E+004
.0240E+006
.3363E+005
.8511E+004
.1485E+004
.3768E+003
.7624E+005
.2284E+004
.6025E+005
.4491E+004
.1136E+004
.1768E+004
.2075E+004
.1473E+004
.3376E+004
.2126E+004
.3628E+004
.9016E+005
.7034E+004
.6135E+006
.1935E+005
.0813E+006
.1958E+006
.1391E+005
.0025E+005
.B939E+006
.7108E+006
.3221E+005
.7683E+005
.9751E+004
.5931E+005
. T7437E+006
.9851E+006
.4505E+006
.4873E+004
.9238E+006
.4905E+005
. TO35E+005
.0630E+004
.5292E+006
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*
o

@
|

Nuclide
Name (keV)

EU~154

1494
1584.
HG-203
BI-214

L238.
1280
il 30
1385.
1401

192%,
1764.
1847.
2118
PB-214

87

85.

241
295,
251,
Ta B

1140.
1241.
1246.
1274.
.08

279.
608,
768.
806.
934.
Fl20.
1155.

Energy

80
60
60
51

45
19
G
36
17
06
29
19
11
96
67
31

TR
1407.
1H0 9,
16671 s

98
19
28
60
49
44

.54
14.
I
.20

81
11

80
98
2
97
91,

= - | w
P JO-JRPRWOORNUOWRHNNRHRORRPRUOFODWROGO-LDIRPROROOO

=

w =

. B
s D
s 80
.40
o L
.80
. 30
5 38
.04
: 25
.21
.10
- B3
.94
.47
oy i
.78
« 38
.48
519
il
.05
.80
- b2
sl
5 B3
: ¥
.70
i
.49
220
«20
- 10

(
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9/16/2017

Line MDA
pCi/m2 )

.9714E+006
.4329E+007
. 9468E+006
.2880E+004
.7811E+006
.0635E+005
. 7736E+004
.8386E+004
.4625E+005
. 2836E+006
.1221E+005
. 0625E+005
.4340E+005
.4009E+005
.1461E+006
.4862E+005
.8025E+006
.0878E+006
.4780E+005
.9047E+005
.0014E+005
.1338E+005
.9155E+004
«5119E+005
.0000E+000
.4295E+005
.9364E+005
.6376E+005
.33 TBE+006
« L4 29E+005
.5932E+004
.9471E+004
. 0358E+006

2;10+41 PM

Nuclide MDA

(pCi/m2 )

4.29E+004

1.77E+004
3.84E+004

3.95E+004

Nuclide identified during the nuclide identification
Energy line found in the spectrum

Calculated MDA is zero due to zero counts in the region,
the region is outside the spectrum,
= Half-1life too short to be able to perform the decay correction

ot B 00 O W@ Lo G0 =0 1w NTRO LD G0 1Cos B 2

Page 7

Activity

(p

or

Ci/m2 )

.6811E+006
.3534E+006
+A122FE+005
.9174E+003
.4855E+4005
.7495E+005
+.6362E+003
.9889E+004
.5194E+005
.4163E+005
.2056E+005
.0287E+004
. 1T628E+005
«2532E+005
.0216E+006
.5251E+004
- 6150E+005
A OZZEFO05
+BBLSEFDODb
BB 1EL00S
.0516E+005
.2380E+004
.8592E+004
.9494E+005
.0000E+4+000
.9848E+005
.2433E+005
. 52B5E+004
. 3L02E+005
.1051E+005
.0822E+004
.5362E+004
.8302E+006

or has not been calculated
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Jlename: 3844

sport Generated On : 871872017 158101 EM

mple Title : WGTV-03 09/16/2017

mple Description
mple Identification

mple Type 4

mple Geometry : R - qO(ﬂ

:ak Locate Threshold ¥ 300

:ak Locate Range (in channels) : 1 - 65535

:ak Area Range (in channels) : 200 - 8000

lentification Energy Tolerance : 1.000 kev

mple Size : 2.830E+001 m2 /

mple Taken On ¥ 971672017 1:48:00 PM

:quisition Started ¢ 9 le/2017 1:49:09 PM

ve Time : 600.0 seconds

:al Time 3 600.3 seconds

:ad Time y 1G04 8 S
Energy Calibration Used Done On r L0 /TEFZDLE
Efficiency Calibration Used Done On + 12/16/201%6
Effleienoy 1D : ULAR PLANE 90D

% G

G P

m/l—i\%
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:********‘k*‘k*****-k-k-k**k*‘k****‘k-k*-k-k-}r*-k**k*******'k-k-k-k-k***********************

FEa BE AEK ANALYSTIS REPORT L

r************-k**-k-k‘k‘k‘k******-k-k-k-k-)r-)r*******-k*-k-k-k'k'Jr******-}r*****************‘k‘k

Detector Name: 3844
Sample Title: WGTV-03 09/16/2017
Peak Analysis Performed on: 9/16/2017 1:59:11 EM

Peak Analysis From Channel: 200

Peak Analysis To Channel: 8000
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts

il 743~ 753 748.16 187.02 0:58 2,42FE+001 29,25 8.28E+001
2 5833~ BBBE S5B4E8.00 1461.73 0:95 2:04E4+002 38.69 3.83E+001

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

i

If

‘rors guoted at 1.960 sigma



iterference Corrected Acti =ity Report

9/16/2017

1-59:11 PM

Page

r***}c****-k*'k‘)(**‘k-k'k********-k-k**-k-k-k****‘******-k*-k-k*v'c***************‘k********

mhok ok

NUCLTITZDE

IDENTIV FICATTION

REPORT

*ok ok koK

’****‘k*'k-k‘k-k‘k‘k‘k'k*******-k******‘**********-k-}c***‘k**********‘k‘k***************

Sample Title:

WGTV-03 09/16/2017

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

.................... IDENTIFIED NUCLIDES
Nuclide Id Energy Yield Activity
Name Confidence (keV) (%) (pCi/m2
K-40 0.873 1460.81* 10.67 1.21498E+006
RA-226 0.900 186.21* 3.28 1.22792E+005

*

Energy line found in the spectrum.

Activity

Uncertainty

2.50928E+005
1.48759E+005

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance 1.000 kev
Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma

--------------------

3
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r***************-};—*****‘k**************************************‘k*******‘k**

FERk

LNITHKHKRFEFERENLCE CORRERECTERD REPORT EAESRIRIRS

r'k'****************************************-k-k**'kJc************************

Nuclide Wt mean Wt mean
Nuclide Tl Activity Activity
Name Confidence (pCi/m2 ) Uncertainty
K-40 0.873 1.214980E4+006 2.509276E+005
RA-226 0.900 L..227819F+005 1.487593E+005
? = Nuclide is part of an undetermined solution
X = Nuclide rejected by the interference analysis
@ = Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

* %ok ok ok e ke ke ke UN I DENT T F T E D P E oK S ko kok ok ok ok ok ok ok

Peak
No.

Peak Locate Performed on: 9/16/2017 1:59:11 PM

Peak Locate From Channel: 200

Peak Locate To Channel: 8000
Energy Peak Size in Peak CPS Peak Tol.
(keV) Counts per Second % Uncertainty Type Nuclide

All peaks were identified.
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thkkhk ok k ok kokhk ok kdkk ok kk ok kkkkhk ok ok ok ko k ko kk ok ok ok ko ke ok ko ke ko ke ko ko ko ok ok ok ok ok %k %k ok ok ok ko ok ke o ok ek Sk

PR NUCLTITDE M DA REBOGRT RS

e e k20 o "SI I S M P S P SIS O

Detector Name: 3844
Sample Geometry:
Sample Title: WGTV-03 09/16/2017

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/m2 ) (pCi/m2 ) (pCi/m2 )
+ K-40 1460.81* 1.0 . 67 2.8389E+005 2.84E+005 1.2150E+006
SC-46 B89..25 99. 98 1.5707E+004 1.57E+004 ~BERRERF003
112051 99, 99 1.9918E+004 1.1585E+004
CO=-57 122506 8h:51 2.0829E+004 2.08E+004 -2.1624E+004
136.48 10.60 1.5481E+005 1..9381E+004
CO-60 1173.22 100.00 1.7786E+004 1.52R+004 2. 9135R+003
1332.458 100.00 1.5196E+004 1.4302E+004
SE=15 96,73 3.41 6 03385E+005 2,.21E+004 ~2.9255E+005
12711 16.70 1.0788E+005 -3.0110E+004
136.00 5%2.20 2.7915E+004 5.6264E+003
198.60 1.45 9.9445E+005 6.8600E+005
264.65 59.80 2.2100E+004 1.0576E+004
27853 25,20 5.1687E+004 -5.0119E+004
2l 6] 137 1.1064E+006 1.9578E+004
400.65 11.40 1.2697E+005 6.3310E+004
KR-85 51399 0.43 3.8300E+006 3.83E+006 1.2546E+006
KR-85M 151.18 75.30 2.0763E+004 2.08E+004 1.2455E+004
304.87 14.00 1. 0622E+005 3.3213E+004
ER~85 513.98 99.27 1.6591E+004 1.66E+004 5.4345E+003
Y-88 898.02 93.40 1.7578E+004 8.21E+003 -3.3091E+002
1836.01 LN 8.2060E+003 2 .2889E+003
EO-109 88.03 3.72 6.8662E+005 6.87E+005 5.2684E+004
SN-113 255,12 1..93 8.8Z8LE+(05 1.96E+004 1.3932E+005
391.89 64.90 1.9648E+004 -7.3465E+003
€8~134 475,35 146 9.6192E+005 1.67E+004 -5.6124E+005
563.23 8438 1, 6333FR5005 ~1 . Z9R2P+005
56402 15.43 9.0575E+004 4,6853E+004
604.70 97.60 1.7293E+004 1.5038E+004
795.84 85.40 1. 6703E+004 3.4389E+003
g01. 83 873 L5931 28+005 2.1964E+004
1038.57 1,00 1.4849E+006 3.2790E+005
1167.94 1.80 9.5149E+005 3.1830E4005
1365.15 3.04 4.7869E+005 2.-5639E+005
C8—~136 66.91 12.50 3.3540E+005 1.49E+004 ~1.1B44E+005
86.29 6.30 4, 1320E+005 1/G1L50B+005
153.22 7.46 Z;0367E+005 -1.9910E+004
163.89 4.61 3:1957E+005 -1.1854E+4005
176:55 13.86 1.0765E+005 =83 322 E+01
213 .65 12.66 1.0870E+005 4.4022E+004
340.57 48.50 2.8959E+004 8.5388E+003
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Nuclide
Name

C5-136

Ce—1.37
C8—138

CE-139
BU-1.352

EU-154

Energy

(keV)

Bl
1048.
12355

661.

138 .

2271,

408.

462.

546.

g7
LEGE .

1147.
1343.
1435.
165.
120,

244
344
411.
443.
TG

188

478

625.
6%,

692 .
715,

F22 .

156
Bls,
845.

850 .
873,
892 ,

904.
9986.

1004.

1128,

57
07
34
65
10
76
98
19
94

.80

73
27
29
86
85
78

+ 68
527

11
98

-89
8B67.
964.

1085,

i

1407.
123.

D

247.

401.

444,

32
01
78
02
956
07

93
30
F9

w26
SB7 .
582,
581

56
00
76
22
58
42
76
30
86
55
58
64
20
73
05
30
76
40
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9/16/2017

Line MDA
pCi/m2 )

.4883E+004
.8247E+004
.2425E+004
. 7243E+004
.2107E+006
.1020E+006
.6324E+005
.8530E+004
.4715E+005
455284005
. 7983E+004
.5176E+006
vk 1 LBEDDE
.8274E+004
.8377E+004
w2 D1 LEAQ4
+ 25 Z23E+005
.2246E+004
.4742E+005
.9940E+005
. 8332E+004
. 7108E+005
.2499E+005
.5505E+005
. 3603E+D05
.1939E+004
.4488E+004
.4028E+006
. 0322E+005
LA257E4006
.8258E+006
. 7508E+006
.4016E+006
.9924E+006
.9433E+005
. 9112E+006
.1854E+006
.5742E+005
+5595E+006
.6818E+004
.7649E+005
.1012E+006
.3143E+006
.4248E+006
«2313E+085
.1810E+006
.9048E+006
AE530E+085
.2246E+4004
.0006E+006

1:59:11 BPM

Nuclide MDA

(pCi/m2 )

1.49E+004

W

. 72E+004
. 83E+0D4

2

.84E+004
L22E+004

Ul

4.45E+004

(

2
=B
T
<[P
=3,
2

[ N ot SO T O T LT N B S o

|
e

Page 6

Activity
pCi/m2 )

2421E+002
5805E+003
4453E+004
928BE+005
8897E+005
4081E+005
.8062E+004
.4644E+004
« 893 7E+0D03
.0253E+004
.2360E+004
.6047E+005
.1383E+006
.4172E+003
. 7606E+002
.8061E+004
. 7105E+004
.3070E+004
-3079E+005
.1734E+005
.3916E+004
.3333E+004
.2046E+003
.8976E+004
.1781E+004
+53950E+004
.0253E+004
-93325E4006
.1338E+005
.1034E+006
+11 3 TE+006
.3678E+006
.0221E+005
.2253E+006
IR (ol ne duleis
.0450E+006
+ 1 91 38+005
.4019E+005
.1508E+006
.1014E+004
.1444E+005
.8230E+006
.9443E+005
: T839E+006
. 7608E+004
. 5307E+006
.4851E+005
.9821E+004
« 9256E+003
: Gl 5EH005
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Vook o+

Nuclide
Name {keV)
EU-154
1247
12de,
1274,
1454,

1596,
27 9

HG-203
BI-214 609.

768.

g806.
934.

Ll
1155
1238
1280.
1877 .
1365.

1401.

1407.
1508,
166l.

12 «

1764.
1847.
2118 .
EB-214 74.
7.
877 .
BE .,
241.
295 .
351.
785.

1140,

Energy

90
60
60
51
08
45
19
£l
36
1.7
06
29
19
14
96
67
3.
20
98
15
28
60
49
44
54
81
il
20
80
98
21
92
91

Yield
(%)

; 22
i3
.80
.40
o il
.80
.30
.30
.04
s
A
.10
#65
.94
.47
i
« 18
«39
.48
.19
w5
w5
«80
5l
s,
33
1l
o f O
w3
.49
BE2ALG)
.20
o)

w

>

=

=

=

w =
PFJOdFRFWOORNUOWRNNRPRORRORPRUOWRUOONRORODODO

(

P IMNNONGTOUERENOOITOIWER WERDNWR S W W <0 s DN -

9/16/2017

Line MDA
pCi/m2 )

: L1 97E+006
.4329E+007
.1817E+006
.9495E+004
.6582E+006
« 36 93B+0Db
.6931E+004
.6646E+004
.0310E+005
.1084E+006
382 TE+005
318 TE+005
.6898E+005
.99B0E+005
.1780E+006
.1605E+005
.8438BE+006
+1917E+005
. 1700E+005
.4022E+005
.0014E+005
.8505E+005
.1410E+005
.6964E+005
.0000E+000
-4953E+005
.8805E+005
.9540E+005
.4418E+006
.0149E+005
.5227E+004
.3011E+4004
.2987E+006

1¢59311 BM

Nuclide MDA

(pCi/m2 )

4.45E+004

1.69E+004
3.66E+004

4.30E+004

Nuclide identified during the nuclide identification
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

the region is outside the spectrum,

o

{

=D
6.
~8 »

Page 7

Activity
pCi/m2 )

8064E+005
593 5EH006
6236E+005
.4931E+004
.0057E+006
:1352E+005
.2486E+004
.7015E+004
.0086E+005
. 0551E+006
: 38 /5E+005
.6704E+004
.5101E+004
.9082E+005
« d B LEF00S
« L3BOE+D05
.3906E+005
.1561E+005
.1660E+005
. 2763E+005
.9343E+004
.6698E+005
.1397E+004
.1806E+004
.0000E+000
.1825E+005
Bl LYER0E2
.5607E+004
.9345E+006
.6681E+004
.8187E+004
+ 1916 E4+004
.0349E+006

has not been calculated

Half-life too short to be able to perform the decay correction
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lename: 3844
sport Generated On

mple Title

mple Description
mple Identification
mple Type

umple Geometry

:ak Locate Threshold

tak Locate Range (in channels)
:tak Area Range (in channels)
lentification Energy Tolerance
mple Size

mple Taken On
:quisition Started

ve Time
:al Time

:ad Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

9/16/2017 2326:20 BM

WGTV-02 09/16/2017’/

3m-fmc(/

3..00
1 = 65535
200 - 8000
1.000 kev

2.830E+001 m2’/

9/16/2017 2215400 PM‘/
941672017 2:16:19 PM

Qs

600.0 seconds
600.3 seconds

04

=% /

(=]

10/12/2016
12/16/2016

ULAR _PLANE 90D

A5G

PO

ol A\
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)y peak analysis results available for reporting purposes
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Pt NUCLIDE IDENTIFICATION EEPORT e

thkdkkkhkkkhkhkhhkhhhhkhkdhkhkhbhkhkhkhkhkkhkhkhhkdbhhbhbhkhbhkkhkhkhbhbhbhkithkhkhkhhbhdbhhbrhkhkhbhhhkdhkhdbkkdhdhxx

Sample Title: WGTV-02 09/16/2017
Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

.................... IDENTIFIED NUCLIDES A e T Rk 6 A S e SR
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/m2 ) Uncertainty

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 keV

Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma

3
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& INTEREFERENECE EORREETED EEBE 2@ .RET bk
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Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/m2 ) Uncertainty

s
X
@

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

y peak search results available for nuclide analysis.
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rhhkhhkhk bk hkhhd A dhhhhhhrhddrhdhhhdhdhdrddddhhbhdhhdbhdhddhhrhhb bk hrbhhrhkhdrhohbkdhr bbb bhihk

ot NUEGLJI PR MDA REPORT SR

chkkkhkhhkhhk kbbb bbbk bk h bbb hhhhhhh bbb bbb b bk hb kbbb bk bbb dk b h bk d kb hkhkrhhkhkhhhhkrrhhd bk khhk

Detector Name: 3844
Sample Geometry:
Sample Title: WGTV-02 09/16/2017

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/m2 ) (pCi/m2 ) (pCi/m2 )
K-40 1460.81 10.67 4.5657E+005 4. 57TE+005 1.4584E+006
SC-46 889.25 99.98 1.5552E+004 1.56E+004 -2.2893E+003
1120.51 99.99 1.9585E+004 2.0338E+004
CO-57 122.06 85.51 2.0589E+004 2.06E+004 4.7485E+003
136.48 10.60 1.6063E+005 3.7273E+004
j'CO—6O 1178, 2% 100.00 1.7179E+004 1.30E+004 6.8989E+003
1332.48 100.00 1.3045E+004 5.3983E+003
SE~71b 96.73 3.41 5.9657E+005 2.15E+004 4.2011E+004
121.11 16.70 1.0265E+005 -9.5585E+004
136.00 55.20 2.9012E+004 2.5673E+004
198.60 1.45 9.8682E+005 5.1566E+005
264.65 50.80 2.1541E+004 3.5050E+003
2739.53 2921 5.2806E+004 -1.9669E+004
303.91 132 1.0065E+006 -3.0790E+005
400.65 11.40 1.2510E+005 6.6422E+004
KR-85 513.89 0.43 3.7831E+006 3.78E+006 2.3922E+006
KR-85M 151,18 15,30 1.9441E+004 1.94E+004 2.1646E+003
304.87 14.00 9.6113E+004 -4.1130E+004
SR-85 51398 99.27 1.6388E+004 1.64E+004 1.0363E+004
Y~-88 898.02 93.40 1.5537E+004 9.99E+003 -1.6707E+004
1836.01 99 .38 9.98937E+003 3.8115E+003
CD-109 88.03 3.72 6.6584E+005 6.66E+005 5.4344E+005
SN-113 255,12 1.95 7.3815E+005 1.94E+004 1.6518E+005
391 .69 64.90 1.9376E+004 -2.1559E+004
£s-134 475.35 1.46 1.0625E+006 1.66E+004 2.0282E+005
563 .23 8.38 1.4820E+005 -1.0847E+005
569.32 15.43 9.1760E+004 9.6859E+004
604.70 97.60 1.6605E+004 -1.3979E+004
795,84 85.40 1.7855E+004 9.8015E+003
801.93 8«73 1519084005 5.9066E+004
1038.57 1.00 1.4221E+006 8.5591E+005
1167.94 1.80 8.7990E+005 5.3003E+005
1365.15 3.04 4.7869E+005 1.1432E+005
£8~136 6691 12.50 3.3976E+005 1.38E+004 -1.8888E+005
8629 6.30 4.0458E+005 4.0722E+005
153.22 7.46 1.9392E+005 ~1.3551E+005
163.89 4.61 3.2639E+005 1.9813E+004
176.55 13.56 1.1139E+005 6.8905E+004
273.65 12.66 1.0896E+005 3.3106E+004
340.57 48.50 2.8241E+004 1.9986E+004
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Nuclide
Name

C8-136

f D137

Cs-138

CE-139
/ EU-152

EU-154

Energy

(keV)

818.
1048.
1255,

661.

138.

227

408.

462.

546.

871.
1009.
1147
1343,
1435.

165.

121.
244,
344.
411.
443.
T7H.
HE7.
964.
1085.
i
1407.
123,
188.
247.
401.
444 .
478.
557.
582.
591,
6203
676.
692.
TS
« IV
156+
815.
845.
850.
873,
892,
904.
996,
1004.
1128.

22

50
07
34
65
10
76
98
99
94
80
78

A2

59
86
85
78
69
27
i i
98
89
32
01
78
02
95
07
25
93
30
39
26
56
00
76
22
5%
42
76

86
1)
39
64
20
13
05

16
40

Yield

Ke)
Ve ) —_
o\¢

« 10
.60
.70
o L2
.49
-
« 6
i T
.80
o
.80
.24
.14
.30
«39
.40
«45
50
sl
<11
.74
e
.40
« 00
+30
.70
.40
23
.83
«19
§ DD
v |
2D
« 8%
#91
R
.14
.78
o By
.00
.50
.50
.58
- 23
«09
«o0
«B5
.34
.90
2l
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9/16/2017

Line MDA
pCifmE )

.3821E+004
.7979E+4004
.1361E+004
.4398E+004
.2940E+006
.1155E+006
.1388E+005
.5044E+004
LA299E+005
.8672E+005
.7450E+004
.5422E+006
.1714E+006
.0607E+004
.8178E+004
.1313E+004
.9156E+005
.0196E+004
.0837E+005
.0307E+005
.1255E4+005
.3659E+005
.2395E+005
.6114E+005
.373%E+005
.7079E4+004
.3895E+004
.9548E+006
.0577E4005
.3699E+006
.8671E+006
.0136E+006
.1834E4+006
.8382E+006
.018BE+005
.9486E+006
.0026E+007
.6972E+005
.8811E+006
.8744E+004
.0624E+005
.7167E+006
.2848E+006
.8609E+006
.0291E+005
.0858E+006
.7351E+006
.3772E+005
.4104E+004
.9902E+006

2:26:20 PM

Nuclide MDA

(pCi/m2 )
1.38E+004

4.44E+004
2.06E+004

=

.82E+004
5.02E+004

4.39E4+004

(

=2
=8

Page 6

Activity
plism2

1344E+003
2183E+003
.2346E+004
.7239E+005
.0331E+005
.0088E+005
.1002E+003
.2907E+004
.9014E+004
.5116E+4+004
.0995E+004
.0717E4+006
.9141E+005
.2362E+003
.8036E+003
.3384E+003
.1641E+004
.1247E+003
.9710E+005
.9457E+004
.1159E+004
.1346E+005
.2112E+003
« 1250E+002
.9428E+004
.5127E+003
.2815E+004
.7514E+004
.2034E+004
.2960E+005
.6264E+005
.0959E+006
.8876E+006
.0460E+006
.7410E4+005
. 8372E+005
.6364E4+006
.1772E+005
.5576E+006
.3179E+4004
.5614E+004
.0264E+006
.8369E+005
.6601E+006
.8833E+004
.0850E+006
.4496E+004
.1338E+004
.2206E+004
.5807E+006
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Nuclide
Name

EU-154

HG-203
BI-214

pPB-214

Energy

(keV)

1140.
1241,
1246.

1274 .
1494.

1596.

279,

608 .
768.

806.
934.

1120,

1155

1238,
1280.
LBTH

1385.
1401.

1407.
1509,
1661.
gy i
1764,

1847.

21185
74.
77 -

20

89,

241.

93 .

351.

188 .

87

90
60
60
51
08
45
19
al
36
1.7
06
29
19
11
96
67
31
50
98
1.8
28
60
49
44
54
81
1,

80
98
21
92
gl

Yield

(%)

c2d
ol
.80
.40
oL
.80
st
BB
.04
v sl
21
.10
- 69
.94
.47
. Ll
3 B
s 39
.48
.19
« 16
. U
.80
12
.21
w33
« 7D
« 70
U3
.49
w2l
«20
e L)

-] W
O~ OO OO

—

=

=

g =
PJOJdJRFR WO NUOWRNNRFEO_RFROIFE O WRF b

(
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9/16/2017

Line MDA
pCi/m2 )

.6990E+006
.3460E+007
.8167E+006
.5951E+004
.3728E+006
.8607E+005
.7383E+004
.7177E+004
.7T056E+005
.0696E+006
+T520E+005
.2967E+005
.0180E+006
.0338E+005
.0068E+006
.5624E+005
.8841E+006
.9207E+005
.5990E+005
.9047E+005
.1647E+005
.1947E+005
.4365E+004
.5119E+005
.0000E+000
.3740E+005
.8745E+005
<« TT8TE+005
.2873E+006
.9834E+005
.3433E+004
.1170E+004
.4686E+006

2326320 PM

Nuclide MDA

(pCi/m2 )

4.39E+004

1.74E+004
3.72E+004

4.12E+004

Nuclide identified during the nuclide identification
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

the region is outside the spectrum, or has not been calculated

(

Page 7

AeEtivity
pCi/m2 )

.4216E+006
.1651E+005
.4936E+005
.8792E+003
.3998E+005
.0660E+006
.1097E4003
.24775E+002
.9361E+003
.9669E+005
.0930E+005
. 3465E+005
.9380E+005
.6280E+4+005
.1423E4005
.0008E+005
.0362E+006
.2088E+005
L2T707E+004
.5310E+004
.7954E+004
.0343E+4005
. 522383004
.6483E+005
.0000E+000
.4405E+005
.3107E4+005
. 31L55E+005
.6643E+006
.73%0E+004
.3452E+004
.5411E+004
.0178E+005

= Half-life too short to be able to perform the decay correction
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thkAIhkhkdrhdkhkhkddrrbhhkbhdrrdbhxrkdrdrbhkdhdkdrdhrrhbrhhkdrrdrdrhdbdhbhkdx ., khhhkhhkdhhkhhikdhhkiihk

lename: 3844

;port Generated On 2 85/16/2017 2:41:45 PM
mple Title : WGTV-01 09/16/2017'/
mple Description -

mple Identification

mple Type : v/

mple Geometry ¥ R ?C

:ak Locate Threshold 3.00

:ak Locate Range (in channels) : 1l - 65535

:ak Area Range (in channels) : 200 - 8000

lentification Energy Tolerance : 1.000 keVv

mple Size : 2.830E+001 m2

mple Taken On : 9/16/2017 2:31:00 PM ,//

:quisition Started : 971672017 2:31:44 PM

ve Time : 600.0 seconds*//

:al Time : 600.2 seconds

rad Time 3 0.04 %
Energy Calibration Used Done On s AQ/12/2016
Efficiency Calibration Used Done On : 12/16/2016
Efficiency ID : ULAR _PLANE 90D

m%;‘:’"’o%ﬁ_

Jo [ AR
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Detector Name: 3844
Sample Title: WGTV-01 09/16/2017
Peak Analysis Performed on: 9/16/2017 2141345 BM

Peak Analysis From Channel: 200

Peak Analysis To Channel: 8000
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts

1 2635- 2661 2648.68 662.33 0.83 2.12E+002 53.29 1.21E+002
2 &B83l- 5856 5845.12 1461.03 0.83 1.44E+002 37 .08 5.26E+001

I

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

I

‘rors quoted at 1.960 sigma
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Sample Title: WGTV-01 09/16/2017

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB
.................... IDENTIFIED NUCLIDES 5 e T TR ) 0 e (R
Nuclide Id Enerqgy Yield Activity Activity
Name Confidence (keV) (%) (pCi/m2 ) Uncertainty
K-40 0.992 1460.81* 10, 87 8.61238E+005 2.31854E+005

CS-137 0.928 661.65* 85.12 9.24519E+004 2.43110E+004

I

Energy line found in the spectrum.

@ Energy line not used for Weighted Mean Activity
Energy Tolerarice : 1.000 kev
Nuclide confidence index threshold = 0.30

Errors quoted at 1.9260 sigma
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chkdhkhkhkdkhkh bk hkhkhdkdkhkdbrhkdhkhkhkkhhdhkhbhkhbhhhhkddhhhhhhkdhkbhbhhhhdbdbrhbbhbdhhhddbdhhhhkhkhkhkhdk

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/m2 ) Uncertainty
K-40 0.992 8.612384E+005 2.318539E+005
CS-137 0.9229 9.245193E+004 2.431103E+004

2

X
@

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

Errors guoted at 1.960 sigma

*khkhkhkhkhkkkk U N I D E N T I F I E D P E A K S * ok ok ok ok ok ok ok ok ok

Peak
No.

Peak Locate Performed on: 9/16/2017 2:41:45 PM

Peak Locate From Channel: 200

Peak Locate To Channel: 8000

Energy Peak Size in Peak CPS Peak Tol,
(keV) Counts per Second % Uncertainty Type Nuclide

All peaks were identified.
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rhkhkkhkkhkhkhk Ak khkhkkkhkhhhkhkhdhhkhhkhhkkhhkhhhdhdhhkdhhhdhkhdhhhdbhhhhhbhrddhbdrhodhddhhkhdhhdhhhkdkhhhhkkk

St NUEILI DE MDA REPRORT Wk

rhkkkhkhkhkhhkhkhkkhkhhkhkkhkdkhkhhhkhkkkhkrhdhhhdhhkdhkhhkhkhkhkhkhhhhkbkhkhdhhhhhhbhhbrhhkrrhdhkhdhkkhrkkk

Detector Name: 3844
Sample Geometry:
Sample Title: WGTV-01 09/16/2017

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/m2 ) (pCi/m2 ) (pCi/m2 )
+ K-40 1460.81* 0. &7 3.0279E+005 3.03E+005 8.6124E+005
SC-46 889.25 89.98 1.4752E+004 1.48E+004 7.8135E+003
1120.51 99.949 1.9416E+004 -8.1124E+003
CO~-57 122.06 85.51 2.0434E+004 2.04E+004 9.9321E+003
136.48 10.60 1.4712E+005 3.4412E+004
CO-G0 1173.22 100.00 1.5659E+004 1.30E+004 -1.8083E+004
1332.49 100.00 1.3045E+004 -2.3320E+004
SE-75 86 .73 3.41 5.9470E+005 2.13E+004 -4,3288E+004
121,11 16.70 1.0587E+005 7.3648E+004
136.00 59.20 2.6248E+004 -6.2828E+003
198.60 1.45 9.6357E+005 4.3875E+005
264.65 59.80 2.1255E+004 2.2416E+003
279.853 2520 5.3356E+004 1.1119E+004
303.91 1.32 1.0181E+006 -4.7831E+005
400.65 1140 1.0944E+005 1.0014E+004
KR-85 513.99 0.43 3.8144E+006 3.81E+006 2.0623E+006
KR-85M 151,18 75.30 1.9985E+004 2.00E+004 1.4487E+004
304.87 14.00 9.8193E+004 4.4728E+004
SR-85 513.99 59.27 1.6523E+004 1.65E+004 8.9333E+003
Y-88 898.02 93.40 1.4595E+004 1.21E+004 -6.9564E+003
1836-01 9038 1.2095E+004 -2 .8586E+002
Ch-10% 88.03 2. 72 6.4630E+005 6.46E+005 2.7881E+005
SN-113 285 .12 1.93 6.7118E+005 1.86E+004 3.5828E+005
391.69 64.90 1.8628E+004 3.3751E+003
CS-134 475.35 1.46 9. 5221E+005 1.56E+004 -1.8258E+005
563.23 8.38 1.5421E+005 6.0523E4+004
569.32 15:43 7.9739E+004 2.2612E+004
604.70 97.60 1.5606E+004 -1.0276E+004
795.84 85.40 1.6703E+004 9.2278E+003
801.93 8.73 1.5560E+005 2.7300E+004
1038.57 1.00 1.5642E+006 8.7157E4+005
1167.94 1.80 8.7990E+005 -2.8041E+005
1365.15 3.04 3.8813E+005 -3.8734E+005
£8=136 66.91 12.50 3.2948E+005 1.41E+004 5.4766E+004
86.29 6..30 3.9538E+005 2.5268E+005
158,22 7.46 1., 9523E4005 6.0916E+003
163.89 4.61 2.9396E+005 -1.7725E+005
176.55 13.56 1.0184E+005 -8.5702E+004
273.865 12.66 1.0660E+005 -3.4632E+003
340.57 48.50 2.8512E+004 -4.5408E+003



iclide MDA Report
Nuclide
Name

Co-138%

+ CS8-137
£5=1.38

CE=139
EU=152

EU-154

Energy

(keV)

818.
1048.
1235,

661.

138%

227

408.

462.

546

841
1009,
1147.
1343.
1435.

165.

121,

244,

344.

411.

443,

1B

86«

964.
1085.
1112.
1407

1242

188.

247

401.

444,

478.

95y

v o

591.

B2

676.

[ Shs

s

22

THE.

8l5.

845.

850

873.

BO2.

904.

9986
1004.
1128

50
8jiF;
34
65*
10

.76

98
79

.94

80
78
72
54
86
85
78
69
27
1l
98
89
32
01
78
02

s 25

07
25

.23

30
38
26

« 96

00
76

e

59
42
76

.30

86
55
28
64
20
73
05
30
76
40

Yield

D .
78,
14 .
B5.
.49
.51
.66
3.
10.
«11
28
.24
.14
7 G
g0.
28
.49
26,
il
sl
12
15
.40
XG..
L3.
20
.40
w20

14

o\

70
60
70
12

70
80

g0
30
38
40

50

74

00
340
70

6..83

]

o )
OJOO0OONOOOROOHOOLOOOOO

ke
5
=l
il 3
8D
- &1
o
.14
. 18
g o
.00
. 20
.5l
.58
s 2.3
09
.50
BB
. 34
s 90
: 29

(
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DALES20LT

Line MDA
pCi/m2 )

.4133E+004
.0726E+004
.0280E+004
.4056E+004
.1647E+006
.0478E+006
.4006E+005
.5520E+004
.4025E+005
. 3562E+005
+5230E+004
.5414E+006
.4563E+006
.5490E+004
.6660E+004
+:1582E+004
.9044E+005
.0544E+004
<612 TE+005
.4676E+005
«1365E+005
.9905E+005
.0580E+005
.6699E+005
«2003E+005
.7079E+004
.2541E+004
.3667E+006
.8857E+005
.5674E+006
.5628E+006
.9813E+006
285 T2E4006
.7837E+006
.9624E+4005
.4037E+006
-5691E+006
.4063E+005
.0494E4+006
.1333E+004
.4437E+005
.8105E+006
.6407E+006
. 7862E+006
.2701E+005
. S1L9BEA005
.8685E+006
.4345E+005
.1138E+004
.7379E+006

2:41:46 PM

Nuclide MDA

(pCi/m2 )

1.41E+4004

3.41E+004
1.55E+004

.67E+004
.05E+004

un =

4.25E+004

(

=0
-4

Page ©

Activity
pCi/m2 )

.4981E+002
1 92 L E+003
.9750E+004
.2452E+004
.D803E+005
.0932E+005
: BESSEAU0E
.9275E+004
.1280E+4004
. 2847TE+005
.9362E+004
. 5378E+005
.6011E+005
.8307E+003
.1453E+004
.8755E+004
.0683E+005
.1981E+004
.6380E+005
.4175E+005
.3144E+004
.5330E+005
.9587E+4004
.4380E+004
.6027E+004
.1414E+004
.6505E+004
.0763E+0086
. 0335E+005
.1437E4+005
+3358E+005
.0546E+006
.5683E+006
.1820E+006
.5368E+005
. 1639E+006
.4812E+006
.1914E+4005
.3668E+006
5028 BEUNE
«3820E+005
+OE92E+005
.4914E+005
.4410E+006
.7916E+004
- UE0BE+005
0723E+005
w2 B2 Br0id
.2327E+004
.71267E+006



iclide MDA Report

*
nnn

Nuclide

Name (keV)

EU-154

HEG—203
BI-214

1120

1155,
1238.
1280
1377 s
1385+
1401.
1407.
1509.
166l
13289,
1764.
1847.
Z118 .
PB-214 74 .
Ly
87 s
g9,
241.
2 98,
351,
1854

1140.
12471 .
1246.
1274.
1494.
1586.
278,
609.
768.
806.
934.
;89

Energy

90
60
60
5l
08
45
18
31
36
17
06

19
11
96
677
31
50
98
1.8
28
60
49
44
54
g1
L1
20
80
98
21
97
91

Yield
(%)

i
vl D
.80
.40
st
.80
.30
+30
.04
wE S
il
.10
.69
.94
.47
sl k
il 8
.39
.48
o0
kB
+05
.80
a7
sl
33
w10
i
OIS
.49
<20
.20
i

w

|
] b <) OO @ B PO OOl 1 B0 B ks B G B GGG R (Y ) i b ¢ O 4O

(i

)

—

G =2

2/16/2017

Line MDA

(pCi/m2 )

HWw~IMNMMNoOMN OO OO URFRFRFRWORFRWORBOWWERE O P

.6990E+006
«381E5E+007
.9779E4006
.7404E+004
.6582E+006
.8607E+005
.7517E+004
.3468E+004
.0054E+005
.4260E+005
x 792 0E4005
+2850F+005
.3032E4+005
.1386E+005
.0068E+006
«32 19E+005
.8438E+006
.0428E+006
I BTEA00S
~LBEE3E£005
.0014E+4+005
.1338E+005
.4365E+004
.7069E+005
.0000E+000
+2612E4+005
.7744E+005
#9138 F005
.2627E+006
.0288E+005
.3433E+004
.9122E+004
.2455E+006

2:41:4¢6 PM

Nuclide MDA

(pCi/m2 )

4.25E+004

1.75E+004
3.35E+004

3.91E+004

Nuclide identified during the nuclide identification
Energy line found in the spectrum

Calculated MDA is zero due to zero counts in the region,
the region is outside the spectrum,
= Half-life too short to be able to perform the decay correction

A

Page 7

ctiviky

(pCi/m2 )

=& ;

l
N W =

|
H O s =N 0000 s W

| I | 1 1 1 1
MR~ NOR O WKW U W

or

9386E+006

.0777E+006
.5684E+005
.9371E+004
; LATHE+005
.1609E4+005
.5475E+003
.5777E+003
.3531E4+004
.1956E+006
.1308E+005
.3710E+004
.4423E+005
.9495E+005
.1088E+005
.6695E+005
.2928E+004
.42B4E+005
.5274E+004
.9784E+005
.0516E+005
. 3731E+005
.1166E+004
.7952E+005
.0000E+000
L0452E+005
.1102E+005
.7111E+005
.4372E4+004
.7050E+005
.5457E+004
.0214E+004
.5043E+004

or has not been calculated



chhkkhkh bk hkhkkhh kb dhhkAr bbb bbb hdhbhbhhhbrdbhkhkddhhbhb bbb hbhkdb bbb hhhbdbrhbhbddrdhrhdhih

Pk GAMMA g ECTRUM ANALY I 8 I
thkhkhkhkdhkhkhkhhhhhkhkhkhrdhdhhbhkhbhkdhbhhbhhhbhkrbrbddrhohbrdhhbhrorhhbhrhrbhdrnhhhbhbhdbrhhhhrbhhtisk
Jdename: 3844

sport Generated On x 9/18/2017 8:39:51 AM

mple Title : WGTV 16 V

mple Description
mple Identification

mple Type : a/

mple Geometry : 3m_90d

sak Locate Threshold ¥ 3008

:ak Locate Range (in channels) : 1 - 65535

:ak Area Range (in channels) : 200 - 8000

lentification Energy Tolerance : 1.000 kev

mple Size : 2.830E+001 m2

mple Taken On : 9/18/2017 8:29:00 AM

:quisition Started : 9/18/2017 8:29:50 AM /

.ve Time : 600.0 seconds'/

r:al Time : 600.2 seconds

:ad Time $ 0.04 %’/
Energy Calibration Used Done On y 10/12/2016
Efficiency Calibration Used Done On : 12/16/2016
Efficiency ID : ULAR__PLANE 90D _

G2
/Lé?/ OQ}}/

TO\?,N¢>§



:ak Analysis Report 9/18/2017 8:39:51 AM Page 2

rhkhk kb hkhkhkhhhkh b kb hhbhhkbhdbhkhhhhhbhbhhhdbhbbhhbhbdbbhdbhbdhbhrhdhhbhbdbhohhdhhbhhtdrhbhihrhtrsk

il P EAK ANAIL Y S L5 REPORT 7 N

SRS S S A EEs s stEtatR eSS EREEES AR SRS ESEEEEE ST EEEEEEEEEEEEEEEEEE SRR

Detector Name: 3844

Sample Title: WGTV 16
Peak Analysis Performed on: 9/18/2017 8:39:51 AM
Peak Analysis From Channel: 200
Peak Analysis To Channel: 8000
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts

1 5837- 5854 5843.87 1460.70 1.09 7.88E+001 3912 7.92E+001

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

I

‘rors quoted at 1.960 sigma



iterference Corrected Actiwvity Report 9/18/2017 8:39:51 AM Page

rhhkhkhkhkhk kb hkhkhkhkdkhkhkhhhkrkkbhhkhdkdhhdbhkdhbhkhhhbdrdkdhhbhkddbhhbdbhbdrhdhkhkdhdbrdh bk hkrhhrhrhkdrk

i g N UG L T BE IDENTIEILE AT ION E & PG RT Peie sk

rhkdkhkdhkhkhkkhkhkhkhkhkhhkhkhkhbhkhkhkdhhkhkhkddhrhkhhbhhhhkdbdkdkhbkhbidhhkhbhbhkhkhhbhhkrtdhkhkhkhkhkhhkhbhkhbhdhhkdhiid

Sample Title: WGTV 16
Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

LRENTIFLED NUGTARDES e s s a0 a5 5 e e e s

....................

Nuclide Id Energy Yield ACLAVALY Activity
Name Confidence (keV) (%) (pCi/m2 ) Uncertainty
K-40 0. 998 1460.81* 10.67 4., 70111E+D05 2.36335E+005

# Energy line found in the spectrum.

I

@ Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 kev
Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma

3



iterference Corrected Activity Report 9/18/2017 8:39:51 AM Page 4

chkhkhkhkdkhkhkhkdhkhhhbdhhkhkhrhhkdhhbddhdrdhhrhhhhhhbbdhbhrbhbdbbdrhdhbhbhbdhhhhkhnkhhkkhkhk

e INTERFERENTCE CORRECTED REPORT R R

e RS R RS SRS SRS SRR RS RS E SR SRS S EEEEEEEEE RS ELERSEESEEEEEE SRS EEEEE S E S

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/m2 ) Uncertainty
K-40 0. 598 4,701113E+005 2.5363351F+005

? = Nuclide is part of an undetermined solution
X = Nuclide rejected by the interference analysis
@ = Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

* Aok kk ok xKkkk UN I D E N T I F I E D P E % K S e de ok Kook ke koo ok

Peak Locate Performed on: 9/18/2017 8:39:51 AM

Peak Locate From Channel: 200

Peak Locate To Channel: 8000
Peak Energy Peak Size in Peak CPS Peak Tol.
No. (keV) Counts per Second % Uncertainty Type Nuclide

All peaks were identified.



iclide MDA Report

9/18/2017 8:39:52 AM Page 5

rhkhkkhkhkhkdk bk bk bk hkdkbhhkhdkhhkdbkhkhkhbdkhhhhhhbhhbhbhhhkhkhkhkhhhrokhkhhhhhhbhbdhdhhdhddrhhhbhbrhrdhhhkkx

2 e 4

N U

* %k kK

L LLOE MDA REPQRT

rhkkhkhkhhkdhhkbhkhkhkhkhhbhkdbhhhhhbhbhihdrhdkhhkhrhdhdrdhhhbhhhdhhhdhhhhhkhkddhddbhbhbdrhddddbdbrrdrn

Detector Name:
Sample Geometry:
Sample Title:

3844
3m 90d
WGTV 16

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

Nuclide
Name

+ K-40
SC-46

CO~87
CO-60

SE~15

KR-85
KR-85M

SR-85
¥-88

CD-109
SN-113

CS-134

Cs8-136

Energy Yield Line MDA Nuclide MDA Activity

(keV) (%) (pCi/m2 ) (pCi/m2 ) (pCi/m2 )
1460.81* 10.67 3.6678E+005 3.67E+005 4.7011E+005
889.25 99.98 1.5707E+004 1.57E+004 1.8050E+004
1120.51 99.99 1.8368E+004 1.7649E+004
122.06 85 .51 1.9338E+004 1.93E+004 -3.4027E+003
136.48 10.60 1.4804E+005 2.5958E+004
147322 100.00 1.5659E+004 1.30E+004 2.2731E+003
1332.49 100.00 1.3045E+004 =-3.4353E+003
96.73 3.41 6.1006E+005 2.04E+004 -1.3602E+005
121.11 16.70 1.0041E+005 -5.2877E+004
136.00 59.20 2.6642E+004 =2 . T315E+003
158 .60 1.45 9.3488E+005 3.2149E+005
264,65 59.80 2.0373E+004 8.4044E+003
279,53 25:20 4.9959E+004 3.2175E+004
303.91 1,32 8.9500E+005 1.3161E+005
400.65 11.40 9.7925E+004 -1.0076E+005
513.99 0.43 3.6712E+006 3.67E+006 ~-2.9866E+006
151..18 15. 30 1.8853E+004 1.89E+004 -5.9967E+003
304.87 14.00 8.2957E+004 -6.6369E+004
51.3.98 99 .27 1.5903E+004 1.59E+004 -1.2937E+004
898.02 93.40 1.6421E+004 1.14E+004 8.9441E+003
1836.01 59. 38 1.1447E+004 2.9947E+002
88.03 372 6.3533E+005 6.35E+005 -4.6820E+005
285,12 183 6.3315E+005 1.80E+004 -1.4684E+005
39163 64.90 1.8046E+004 -6.6926E+003
475.35 1.46 8.8108E+005 1.60E+004 ~6.1627E+005
563.23 8.38 1.6333E+005 1.3008E+004
569.32 15,43 8.8154E+004 -4.9924E+004
604.70 97 .60 1.5977E+004 -1.4427E+003
795 .84 85.40 1.7207E+004 7.7970E+003
801.93 8.73 1.6920E+005 -7.8136E+004
1038.57 1.00 1.4849E+006 3.2790E+005
1167.94 1.80 9.0446E+005 -7 .9530E+005
1365.15 3.04 4.1292E+005 1.7466E+005
66:91 1250 3.2998E+005 1.47E+004 1.1862E+005
86.29 6.30 3.8992E+005 1:9799E+005
153.22 7.46 1.9549E+005 7.4825E+004
163.889 4.61 2.9862E+005 1.2133E+005
176.55 13.56 1.0054E+005 -4.,8601E+004
213.165 12 . Bt 9.8890E+004 4,3219E+003
340.57 48.50 2.6058E+004 8.5774E+003



iclide MDA Report
Nuclide
Name

CE-136

ge=137
£5-138

CE=139
EU-152

EU-154

Enerqgy

(keV)

818.
1048.
1235,

661.

138.

227 .

408.

462.

546.

871.
1009,
. Bl
1343.
1435.

165 4

121 ;

244.

344,

411.

443.
89

B8O

964.
1085.
Lila.
1407.

i g

188.

247.

401.

444,

478.

557«

582.

1147

778

581.
625

676.
692 .
715.

122.

156.

815,

845.
850.

873.
B9Z.

904.
998,
1004.
1124,

50
07
34
65
10
76
98
79
94
80
78

59
86
85
78
69
27
11
98

32
01
78
02
95
07
25
93
30
39
26
56
00
76

22

59
42
76
30
86
Shi
29
64
20
13
05
30
76
40
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9/18/2017

Line MDA
pCi/mz )

.4736E+004
.7979E+004
.6555E+004
.1818E+004
.1979E+006
.9739E+005
.8030E+005
.3624E+004
.4149E+005
.9585E+005
.5346E+004
.8467E+006
.2331E+006
.7534E+004
.7066E+004
.8421E+004
.8282E+005
.5998E+004
.5176E+005
.8656E+005
.0451E+005
.5237E+005
.1182E+005
.4201E+005
.2462E+005
.0270E+004
.0397E+004
.8767E+006
.8531E+005
.6442E+006
.2145E+006
.6152E+006
.1084E+006
.B292E+4006
.6611E+005
.9486E+006
.9368E+006
.3568E+005
.5595E+006
.6230E+004
.9669E+005
.8712E+006
.1623E+006
.2300E+006
.1495E+005
.0858E+006
.0429E+006
.6093E+005
.8576E+004
.4485E+006

8:39:52 AM

Nuclide MDA

(pCi/m2 )

1.47E+004

2.18E+004
1.75E+004

1.71E4+004
4.60E+004

4,04E+004

(

8.

Page 6

Activity
pCi/m2 )

8171E+003
.2182E+003
.7639E+004
.7197E+004
.6565E+005
.8264E+005
.B8152E+004
.6088E+004
.8828E+004
.0550E+005
L 2222E+004
.0793E+006
.1730E+004
.0365E+003
.3115E+003
.6838E+003
.0016E+005
.9028E+003
.6662E+005
.3485E+4+005
.6764E+003
.5575E+004
.6871E+004
.7673E+004
.4688E+004
.2040E+004
.9700E+4+003
.7125E+006
.4261E+004
.0690E+007
.0256E+005
.0257E+4+006
.9428E+006
.9197E+006
.6919E+005
.6333E+006
.0187E+005
.5742E4+005
.8627E+006
.4593E+003
.5463E+004
.TT798BE+006
.1178E+005
.2639E+006
.8028E+004
.8385E+006
.4436E+005
.5488E+004
.8240E+003
.5503E4+006



iclide MD

[

(]
|

A Report
Nuclide
Name

EU-154

HG-203
BI-214

PB-214

Energy

(keV)

1140.
1241.
1246.
1274,
1494.
1596.

275

609.

768.

806.

934.
1120,
1155,
1238.
1280.
13774
1385,
1401.
1407.
1509,
1661,
1729,
1764.
1847.
2118,

74.

T
87,
89.
241.
295,
381,
185.

90
60
60
Bl
08
45
19
31
36
17
06
23
19
11
96
67
31
50
98
1Y
28
60
49
44
54
81
11
20
80
98
21
=
il

Yield
(%)

el
« Lol
.80
.40
N
.80
o'
« 30
.04
B
w21
«10
.68
.94
.47
5
« 'R
w3
.48
ik D
e
A0S
.80
e 57
sl
«33
+70
- 10
.03
.49
2l
.20
+10

w

s ~J

=
HF~NOo~-JFRPR WO RRPRNUOWRFNNPFPOBBFUORUOWRUOR-IROLOOCO

ot

=

w

(
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9/18/2017

Line MDA
pEL /MY )

.2801E+006
.4824E+007
.0084E+006
.6684E+004
.5235E+006
.6800E+005
.6324E+004
.3664E+004
.7056E+005
.2282E+006
.9957E+005
.2161E+005
.0180E+006
.1041E+005
.6852E+005
.8884E+005
L4222E+006
.0878E+006
.8654E+005
.9634E+005
.1489E+006
.3468E+005
.0441E+005
.0634E+005
.0000E+000
.2383E+005
.7309E+005
.4134E+005
.2128E+006
. 9585E+005
.4719E+004
.3567E+004
.2856E+006

8:39:52 AM

Nuclide MDA

(pCi/m2 )
4.04E+004

1.63E+004
3.37E+004

3.36E+004

Nuclide identified during the nuclide identification
Energy line found in the spectrum

Calculated MDA is zero due tc zerc counts in the region,
the region is outside the spectrum,
= Half-1life too short to be able to perform the decay correction

A

Page 7

gtivity

(pCi/m2 )

2.,

or

1301E+006

.9281E+006
.8832E+006
.1744E+004
.2283E+005
.6478E+005
.3179E+004
.1350E+003
.9544E+005
.6578E+004
.3383E+005
.1685E+005
.5353E4+005
.3879E+003
.5289E+005
.4152E+004
.0174E+005
.3420E+004
.8396E+005
.6806E+005
.5430E4+005
.4384E+004
.3725E+004
.3165E+005
.0000E+000
.5802E+005
.0036E+005
.7949E+005
.2848E+006
.3917E+004
.0045E+004
.1521E+004
.6705E+005

or has not been calculated
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tk kK GAMMA w2 B ST R UM

dok ok k ok

ANALY IS

EE RS S S LRSS SR LS ST LR EFLELETELELEERETEESEL LSS LSS EESEEESEEETEEEEEE SRS RS

.lename: 3844
port Generated On

mple Title

mple Description
mple Identification
mple Type

mple Geometry

:tak Locate Threshold

:ak Locate Range (in channels)
stak Area Range (in channels)
lentification Energy Tolerance

mple Size

mple Taken On
:quisition Started

.ve Time
ral Time

rtad Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

871872017 8:26:32 AM

WGTV 15 “/

3m_90d

3.00
1l - 65535
200 - 8000
1.000 keV

2.830E+001 m2

9/18/2017 8:16:00 AM
9/18/2017 8:16:32 AM
=

600.0 seconds
600.3 seconds

0.04 % #

10/12/2016
12/16/2016
ULAR _PLANE 90D_

Q?rrh/\zAGx

)0
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y peak analysis results available for reporting purposes
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St SRS SRR SRS EREEEEEEEREEEESEEEEEEEEEEEE SRS E S EE

TR NUEL T B E TDENTIELGCGATILION REPORT Lt

S eSS S SRR SRS RS S SESEER SRS S S SR EREESEEEEEEEEEEEEE SRS e R e

Sample Title: WGTV 15

Nuclide Library Used: C:\GENIEZ2K\CAMFILES\STDLIB.NLB
.................... IDENTIFIED NUCLIDES 50 SRR G AR S S SR
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/m2 ) Uncertainty

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 keVv

Nuclide confidence index threshold = 0..30

Errors quoted at 1.960 sigma
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rhkhkhkkhkhkhkhkhhkhhkhkhhkhhk kb hhkdhbhkhhkhhkdhhhdhkhhhhhbhhbkhkdhkhkhdhkhdhdhhhkhhddkrrhkhbhbrhbhkkhkhhhdk

zedy INTEREFTERENZCE CORREGCTED REPO R'T Wbtk

rhkkkkkhkh kA hhkkhkhhk ok ok ko ddhdkhk ok kdkkd ok k ok ok kkok ok sk kkkhohk ko khkhkhhhhkhhdkdhkdkkhhkkkdhdhkhk

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/m2 ) Uncertainty

? = Nuclide is part of an undetermined solution
X = Nuclide rejected by the interference analysis
@ = Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

» peak search results available for nuclide analysis.
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iclide MDA Report Page 5
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NUCLTITDE MDA REPORT kA kok &

rhkhkhkhkhkdhkhk bk rhkhkhkdkhkhkhkkhhkhkkdkkhkhkhkhkhkhkhdh bk hkhhkhhhhhhbhhhbhhbhkdhkhkhbhbdddhdbdbbbhrhhkdb ok dhhrk

sk ok ok

Detector Name: 3844
Sample Geometry: 3m 90d
Sample Title: WGTV 15

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/m2 ) (pCi/m2 ) (pCi/m2 )
K-40 1460.81 16087 4.7539E+005 4.,75E+005 1, 5713E+0086
SC-46 B85.25 99.98 1.3900E+004 1.39E+004 1.9575E+003
1120.51 99,99 1.7632E+004 -8.0238E+001
CO-57 122.086 85.51 2.0434E+004 2.04E+004 7.3041E+003
136.48 10.60 1.5083E+005 7.2014E+004
CO-60 1173.22 100.00 1.8372E+004 1.34E+4+004 9.5343E+003
1332.49 100.00 1.3376E+004 -6.2572E+003
SE-75 96.73 3.41 5.9780E+005 2.13E+004 -3.6192E+005
121.11 16.70 1.069%E+005 7.7759E+004
136.00 58.20 2.7095E+004 9.9516E+002
198.60 1.45 9.3973E+005 -1.1615E+005
264.65 5880 2.1255E+004 6.7540E+003
279.53 25.20 4.9665E+004 -4,6376E4+004
303.91 1.32 9.7082E+005 -1.2478E+004
400.65 11.40 9.7925E+004 -2.2378E+004
KR-85 51388 0.43 3.8763E+006 3.88E+006 2.3320E+005
KR-85M 151,18 138,30 1.9322E+004 1.93E+004 -5.6098E+003
304.87 14.00 9.2768E+004 5.2241E+004
SR-85 513.99 99.27 1.6791E+004 1.68E+004 1.0102E+003
Y-88 898.02 93.40 1.6760E+004 1.21E+004 -3. 5G83E+003
1836.01 99.38 1.2095E+004 -2.2702E+004
CD=109 88.03 3,72 6.7692E+005 6. T1E+Q05 7.4162E+005
SN-113 255, 1% 1493 6.4550E+005 1.96E+004 1.9356E+005
391.69 64.90 1.9648E+004 -1.19205E+004
CS-134 §75.35 1.46 8.1484E+005 1.70E+004 -1.5065E+005
563.23 8.38 1.5770E+005 -1.8915E+004
569,32 15.43 8.1764E+004 1.5687E+004
604.70 97.60 1.7953E+004 ~1.8155B+002
795.84 85.40 1.7040E+004 7.4966E+003
801.93 Be 73 1.6757E+005 1.0411E+005
1038.57 1.00 1.7627E+006 1.0846E+006
1167.94 1.80 9.6286E+005 1.0105E+005
1365.,15 3.04 4.0075E+005 1.7112E+005
C3-136 66.91 12.50 3.2798E+005 1.46E+004 -8.3335E+004
86.29 6.30 3.9693E+005 =3 OLB2EA005
153.22 7.46 1.8965E+005 ~7.6725E+004
163.89 4.61 3.0183E+005 4,.8693E+004
176.55 13. 58 1.0216E+005 2.9830E+004
213,65 12,66 1.0199E+005 -2.2406E+004
340, 5% 48.50 2.5149E+004 8.5860E+003



iclide MDA Report
Nuclide
Name

CE-1586

Es5~=137
E5=138

CE~139
EU-152

EU-154

Energy

{keV)

818.
1048.
12356,

661 .

138 .

227 .

408.

462.

546.

871.
1009
.22
1343.
1435.

165

1147

1271 5

244,
344.
411.
443.
148y
867.
AL

964
1085.

L1422,
1407.
Ty
188.
247.
« 30
444,

401

478.
S9 ¢

g82,
5oL,
625.
676.
B92
715
T2z .

To8.

dL5.
845,
. 64
873.
892.
904.
998,
1004.
1128,

850

50
07
34
65
10
76
98
78
94
80
78

59
g6
85
18
69
27
L1
98
89
2l

78
02
95
07
45
93

24
26
56
00
76
22
94
42
76
30
86
55
39

20
73
05
30
76
40

98.
.60
. 70
Sl 2
.49
.51
. 66
o 10
.80
5
. 80
.24
.14
.30
£ 38
.40
.49
.50
Al
g Ll
.74
16
.40
«0
v )
Wl
.40
il
.83
w18
« 53
i1
S
B9
B
32
.14
+ 18
17
.00
.50
. 00
. 58
23
.09
. B0
« 55
.34
: 90
i
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9/1.8/2017

Line MDA
pCi/m2 )

.4588E+004
.9281E+004
-.1358E+004
.8706E+004
.1873E+006
.0094E+006
. B511LE+005
.6770E+004
.3284E+005
+ 3725E+005
.4989E+004
. 8 TEZE+005
.3268E+006
.2237E+004
. 7305E+004
.1982E+004
.B126E+005
.3840E+004
LA877E+005
« LI ORH005
.0804E+005
.6372E+005
.3202E+005
«325LE+005
26l 1E40D5
.8221E+004
.2636E+004
.8834E+006
.8246E+005
.8269E+006
.2808E+006
.9262E+006
.1834E+006
.7081E+006
=B LB 1IE+005
+ 303 3E+0U6
.9368E+006
- 27T IEF+005
.2198E+006
.3211E+004
« 3B2ZEF005
.9886E+006
.4561E+006
.2890E+006
. 2313E+005
.8504E+006
.1560E+006
v 33 R0 05
:D327E+004
.6625E+006

B:26:33 AM

Nuclide MDA

(pCi/m2 )

1.46E+004

. 87E+004
.22E+004

N

1.73E+004
4.38E+004

4.26E4+004

(

Page: 6

Activity
pCi/m2 )

.4086E+003
.8404E+004
.0640E+005
.1646E+003
.3834E+005
.7837E+005
.1980E+004
.0552E+004
.2669E+004
.3115E+004
.7732E+004
.0781E+006
.2066E+005
1227 6E4003
.6162E+004
.3785E+004
.0200E+005
« 1653E+005
.6748E+005
.5145E+005
.7685E+004
.4342E4004
.0852E+004
.9109E+004
.4654E+005
.7126E+003
.5415E+003
.3795E+005
.2853E+4005
.0171E+005
.6643E+005
.1150E+0086
.159%E+006
.6631E+006
«2357E+004
-3541E+005
.0984E+006
.2346E+005
.6634E+005
.2250E+004
.7363E+005
.8933E+006
.1714E+006
.6941E+006
.9182E+004
.2795E+005
.2000E+005
.2524E+004
.7903E4+003
.2871E+006



iclide MDA Report

*
[ |

Nuclide

Name (keV)

EU-154

HG-203
BI-214

2118

PB-214 74.
1

87

38

241.

295.

391

785,

1140.
1241.
1246.
1274 ,
1494,
15956 .
Z749.
609.
WS
806.
934.
1120.
1155.
1238.
1280.
13 7§
1385.
1401.
1407.
1.508.
166l
1722,
1764.
1847.
.54

Energy

950
60
60
51
08
45
19
31
36
1y
06
29
19
11
96
67
a1
bl
98
19
28
60
49
44

g1
11
20
g0
98
20
92
g1

Yield
(%)

B
oD
.80
.40
el 1l
.80
.30
.30
.04
23
<21
+ 18
.69
.94
.47
s 1l
.78
. 38
.48
s
« 10
: 05
.80
.12
« 2
s 33
.70
.70
.03
.49
20
¢ 24
s 10

=~ w

—

—

=

w =
HJO-ITRPRWOORRNUDWRNNRPRORRUPRPUODWROOANPRPROOOO

93/18/2017

Line MDA

(pCi/m2 )

HwWwoMNhNhooMooURrRNOORE OHWRWRRBRPRWWRE OF UGN E @

.0600E+006
.4824E+4007
-2362E+006
.0171E+004
D2 IEE+006
. 5891E+005
.6561E+004
.9720E+004
. 252 3E+D05
.2168E+006
.8048BE+005
.1673E+005
.0416E+006
. LT2TEADOS
. 2393E4+D06
« D2 OEF0056
: BT 3E4+D06
.3480E+005
.8596E+005
.5198E+005
.0014E+005
.5546E+005
.2080E+005
.9830E+005
.0000E+000
.4129E+005
.8143E+005
: BBO7TE+DU5
. 3050E+00%
.0010E+005
.9123E+004
.9122E+004
.1607E+006

8:26:33 AM

Nuclide MDA

(pCi/m2 )

4.26E+004

1.66E+004
3.97E+004

3.91E+004

Nuclide identified during the nuclide identification
Energy line found in the spectrum

Calculated MDA is zero due to zero counts in the region,
the region is outside the spectrum,
= Half-life too short to be able to perform the decay correction

Page 7

Betivity
(pCi/m2 )

1

WP O -Jog o PP dWwut

|
—

or

.9331E+006
.2826E+006
LET1LTE4+005
.5996E+004
.3942E+006
.1822E+005
<3 LIREEDOS
.2669E+004
.5947E+005
.8989E+004
.3684E+005
.3124E+4002
.1843E+005
.4533E+004
+A6TIE+005
«2239E+005
.6989E+005
.1854E+005
.9335E+004
.0634E+005
.0516E+005
.1194E+004
+1629E+005
.3962E+005
.0000E+000
298 8FE4005
.9744E+004
¢ A 30 LE+Q0S
LT126E4005
.6235E+004
.5583E+004
.2345E+004
.3085E+006

or has not been calculated
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Tk kK

GAMMA

PR L TR UM

kKoK ok

ANALY IS

thkhkkkkkkkhkk ok h kbbb hkhh kbbb hhkh bbb drhrhhhkhkhhk bbbk xhddr b hbd kb hkhhhhsk

lename: 3844

iport Generated On

mple Title

mple Description
mple Identification
mple Type

mple Geometry

tak Locate Threshold

:ak Locate Range (in channels)
tak Area Range (in channels)
lentification Energy Tolerance
mple Size

mple Taken On
:quisition Started

.ve Time
sal Time

sad Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

9/16/2017 1:19:19 PM

WGTV-14 09/16/2017 V/

3 e chi V/

3.00
1 = 68535
200 - 8000
1.000 keV

/

1:08:00 PM
1:09:18 BM

2.830E+001 m2

9/16/2017
8/16/2017

600.0 seconds//
600.2 seconds

/

0.04

ole

10/12/2016
12/16/2016
ULAR _PLANE_ 90D

t;qWéVJE€>

1Y

RN
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» peak analysis results available for reporting purposes
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thhkhkhkhdbhdhhhkhdbhbhhhbdhbhkhbhrhkhbhhhbhbhbdbhhbtbhbdbhbhbhrhkbhhhdhbhhbhdbrhd b hbrddh bbb rhrhhdhrik

FREES NUCLTIDE IDENTIFICATTION REPORT WAk

BE eSS st t eSS A SRR S SRS S SRR E SR EEESEEEEEEEEEEESEESEEEEERE SRR R

Sample Title: WGTV-14 09/16/2017

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB
.................... IDENTIFIED NUCLIDES R o
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/m2 ) Uncertainty

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 keV

Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma

3
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rhhkkhhkkhkhhhkhkhdhhdbhdhhdhkdhrkrhddhhbhdrdbhkdhhhkrbdrdhhhkhhhbdrbrhkddhkdddhdhbhdhbhbddbhkdrkhkktk

TR INTREEREELRENLGLHE CORREETED K EPOR?Y S

rhkkdkhkhkhkhkhhdkhhkhhkhrdhrdhbhbhdbhbhkkhkhbhddhddhhhkdhbdhhddrdbddhhdhdrdrhhbdhrhhhhdhhkdbhdkhhhhkdd

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/m2 ) Uncertainty

2
X
@

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

Il

Errors quoted at 1.960 sigma

» peak search results available for nuclide analysis.



iclide MDA Report /16742017 1:19:20 PM Page 5
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g NUCLTITDE MDA REPORT LS

thhkkkhkhhkrkkhkhdhhhhkhhhbhhhhhdhdhhrbdrrdrhhbbbhdddhdbhddbddrnrhhrrhbhhbhhhhbhhhbhhhhkhhhhbrhhkhk

Detector Name: 3844
Sample Geometry:
Sample Title: WGTV-14 09/16/2017

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

Nuclide Energy ¥ield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/m2 ) (eCi/meg ) (pCi/m2 )
K-40 1460.81 10.67 4.9749E+005 4.97E+4+005 1.7949E+006
SC-46 889.25 899,98 1.3900E+004 1.39E+004 4.1609E+003
112051 99.99 1.9753E+004 1.8118E+004
CO-57 122.086 85.51 2.0300E+004 2.03E+004 -6.3038E+003
136.48 10.60 1.4858E+005 ~-2.7395E+004
CO-60 1173.22 100.00 1.6546E+004 1.30E+004 1.3096E+003
1332.49 100.00 1.3045E+004 -7.9661E+003
8E~175 96.73 3.41 6.0824E+005 2.08E+004 -2.5114E+005
12117 16.70 1.0450E+005 6.9854E+003
136.00 59.20 2.6902E+004 2.1279E+003
198.60 1.45 9.5728E+005 -1.7789E+005
264..65 59, 80 2.0848E+004 -4 .8255E+003
279.53 25.20 5.1828E+004 2.0316E+004
303.91 1:32 9.2738E+005 -6.0069E+005
400.65 11.40 1.1212E+005 1.6716E+004
KR-85 513.99 0.43 3.6549E+006 3.65E+006 4.4179E+006
KR-85M 151..18 75.30 1.9546E+004 1.95E+004 1.8298E+004
304.87 14.00 8.9681E+004 -2.8093E+004
SR-85 51399 89.27 1.5832E+004 1.58E+004 1.9138E+004
Y-88 898.02 93.40 1.5354E+004 5.61E+003 3.3341E+003
1836.01 99,38 5.6096E+003 7.6230E+002
CD-1D9 88.03 B T2 6.5013E+005 6.50E+005 -1.9176E+005
8N-113 258 . 12 I.83 6.7619E+005 1.83E+004 1.3347E+005
391.69 64.90 1.8339E+004 1.2704E+004
CS-134 47535 1.46 8.7577E+005 1.70E+004 1.9111E+005
563.23 8.38 1.4447E+005 7.5825E+004
569.32 15.43 8.1095E+004 2.4139E+004
604.70 97.60 1.8510E+004 1.2187E+004
795.84 85.40 1.7040E+004 4.0391E+003
801.93 8.73 1.6085E+005 7.8578E+004
1038.57 1.00 1.6394E+006 6.3059E+004
1167.94 1.80 9.6286E+005 3.4861E+005
1365.15 3.04 4.4718E+005 -2.1362E+005
€3~136 66.91 12.50 3.2699E+005 1.57E+004 -1.9723E+004
86.29 6.30 3.8953E+005 1.7034E+005
153.22 7:45 1.9180E+005 =1.1341E+005
163.89 4.61 2.8732E+005 ~1.9701E+005
176.55 13.56 9.9386E+004 -7.3841E+004
273,65 12.66 1.0227E+005 -2.7248E+004
340.57 48.50 2.6742E+004 1.5134E+004
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Nuclide
Name

C8—-136

C5-137
C5~-138

CE=139
EU-152

EU-154

Energy
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89/16/2017

Line MDA

(pCi/m2 )

UOURFEFFHNFHFONWWIOR,rBBNEBSASTNOHROARROOHEERPRWESSOBRHRFROAHENREREROWRBBNRERPRERHREHE

.5733E+004
.7979E+004
.0971E+005
.5345E+004
.2014E+006
.0242E4006
.8317E+005
.7275E+004
.3906E+005
.5995E+005
.1732E+004
.6689E+006
.4441E+006
.0060E+004
.6131E+004
.1044E+004
.8086E+005
.5613E+004
.2730E+005
.2552E+005
.0209E+005
.B8534E+005
.3104E+005
.5084E+005
.3328E+005
.1939E+4+004
.3386E+004
.0414E+006
.8949E+005
.6616E+006
.3325E+006
.1896E+006
.8761E+006
.B560E+006
.8657E+005
.1300E+006
.0462E+007
.1894E+005
.1901E+006
.3825E+004
.0935E+005
.2360E+006
.5370E+006
.2199E+006
.2953E+005
.9198E+006
.8685E+006
.4713E+005
.4448E+004
.9347E+006

1:19220 PM

Nuclide MDA
(pCi/m2 )

1.57E+004

1.53E+004
2.01E+004

.61E+004
.56E+004

e

4.34E+004

I

Page 6

Activity

(pCi/m2 )

RO WRF ~J NP W

.5886E+003
.1204E+004
.3482E+003
.6818E+003
.4514E+004
.0647E+005
LAT754E+005
.8809E+003
.8766E+004
.6514E+005
.2621E+004
.1768E+006
AASTIEHD0S
.2780E+003
.6679E+004
.6438E+004
.6184E+005
.0212E+004
.3657E+005
.1999E+005
.2822E+005
.8023E+005
.7131E+004
.4616E+005
.5624E+005
.4827E4004
.7999E+004
.9542E+006
.6101E+004
.8441E+006
.0712E+006
.4117E+4006
.8630E+005
.8623E+005
.7424E+004
.6797E+005
.0146E+006
.9843E+005
.8068E+006
.9383E4+004
.8019E+005
.5828E+006
.3492E+006
.0480E+006
.7229E+003
.5262E+005
.3817E+006
.5145E+004
.0038E+004
.0676E+006



iclide MDA Report

VA

I

Nuclide

Name (keV)

EU-154

HG-203
BI-214

1509

1328
1764.
1847.

g 1 LH
4.
Tty
87.
89.

2471,

BB=21.4

295
gl

T85:

1140.
Ll .
1246.
1274.
1494,
1596.
274.
608 .
768.
806.
934.
1120,
1158 .
1238 .
1280 ;
13771,
1385.
1401.
LEADT .
« 185
1661

Energy

90
60
60
51
08
45
19
Bl
36
17
06
29
IS
11
96
67
33
50
98

28
60
49
44
54
81
11
20
80
98

w2l

92
al

<

—
©
b_l
(S

L = s i w
PNORPRWOORNUOWRNNHOOSRFUROWRUIORIRORDOO

w =

folls}

—

B
o 1
.80
.40
SEl
.80
. 24
w30
.04
g
Nl
.10
B8
.94
.47
i
.78
D
.48
o
«15
05
.80
ol
w2l
o 33
.70
« 18
. D5
.49
20
s 20
.10

9/16/2017

Line MDA

(pCi/m2 )

HwoMNMdoaMNOOWRENOODOTOoR R WRRARBHWWHEORF O NE @

.6526E+006
=5 LB 3E+007Y
.2091E+006
.0837E+004
.4506E+006
.3346E+005
.6701E+004
.8724E+004
.1067E+005
.2618E+006
.6444E+005
.3078E+005
.0180E+006
.4002E+005
«1622E+006
.2420E+005
-BO025E+006
.9207E+005
v Lo QDEH0.05
«L A 3ZEF005
.6074E+4005
.8505E+005
LDE3TEFO00S5
.8649E+005
.0000E+000
«385 1 2E+005
+ 1B52E+0UD
.5986E+005
.3160E+006
.0045E+005
. 9701E+004
.6203E+004
.2987E+006

1:19:20 PM

Nuclide MDA

(pCi/m2 )

4.34E+004

1.67E+004
3.87E+004

3.62E+004

Nuclide identified during the nuclide identification
Energy line found in the spectrum

Calculated MDA is zero due to zero counts in the region,
the region is outside the spectrum,

or

RPNNRP AP ORFRP WO W

Page 7/

Activity
(pCi/m2 )

Qr

.5665E+006
.3915E+007
.7407E+005
.9876E+004
.0000E+000
.8805E+003
.9468E+003
.6330E+004
.0499E+004
.2643E+004
.9740E4005
.1995E+005
.0695E+005
.4950E+004
.B497E+005
.4834E4+005
.1468E+006
.1087E+004
.7417E+005
.1147E+005
.3905E+4005
.4925E+004
.3028E+004
077T1E+005
.0000E+000
.5887E+005
.3669E+004
.4681E+005
.1464E+005
.4245E+005
.1920E+004
.4333E+004
.7757E+005

has not been calculated

Half-life too short to be able to perform the decay correction
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e GAMMA BECT R UM ANALYT "IS

rhkkkkhkhkhkhkhkdhkkhhkhhkhkhkhkhknarkhdkhkhkhkdbhhbhhhhhhhbhrddhhbhkhkkhkhkdnkkhkhkdhkhdkhbhbhhkhkdhhkhhkhk

lename: 3844

;port Generated On : B/16/2017 1:06:OZ/PM
mple Title : WGTV-13 09/16/2017
mple Description 2

mple Identification s

mple Type : /

mple Geometry : 3wn- QOcJ

:ak Locate Threshold § 3.00

:ak Locate Range (in channels) : 1 = ©§5535

rak Area Range (in channels) . 200 - 8000
lentification Energy Tolerance : 1.000 keVv

mple Size : 2.830E+001 m2//

mple Taken On ¢ 9/16/2017 12:55:00 BM
:quisition Started ¢« 9/16/72017 12:56:06 BM
.ve Time : 600.0 seconds/
:al Time : 600.2 seconds

:ad Time : 0.04 % /

Energy Calibration Used Done On
Efficiency Calibration Used Done On
Efficiency ID

ey

10/12/2016
12/16/2016

* ok ok ok Kk

ULAR _PLANE 90D

P
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» peak analysis results available for reporting purposes
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chh A d Ak hkd A d Rk A A Ak bk kb d b kb bbbk bbbk kbbb kA dhkd b h b dk b hkdrxh b hh kb hhk bk hki

PRI NUCLTITPDE IPENTIEICATTILION REPOQRT HA R E

thkhkhkkkhkkhkhkhkhkdhdbhkhhkdhhhkhhhbdkdhbhkdhhhkhhbhbhhbddhkhbdrhhhhkhhbhhhhhkhkhkhkhhhkhhhkdkhhdhkrki

Sample Title: WGTV-13 09/16/2017
Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

.................... IDENTIFIED NUCLIDES . s ) 1 ot ) 1 158 ) T e
Yield Activity Activity
(%) (pCi/m2 ) Uncertainty

(=]

Nuclide Id Energy
Name Confidence (keV)

* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity

Energy Tolerance 1.000 keV
Nuclide confidence index threshold = .30

Errors quoted at 1.960 sigma



iterference Corrected Actiwvity Report 9/16/2017 1:06:07 PM Page 4

:**)r‘*********-k‘k****-k-k-k~k***‘k‘k***‘k-k-k-k**************************************

A INTEREFERENCE CORRECTED REPORT ekt

:******-k'k-k‘k‘k****‘k**************-}:-k'k*************************‘k*******‘k****

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/m2 ) Uncertainty

? = Nuclide is part of an undetermined solution
X Nuclide rejected by the interference analysis
@ Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

» peak search results available for nuclide analysis.
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:*****************************************************************************

NIOCLIDE M DA R B PR koo

'*****************************************************************************

thok ok

Detector Name: 3844
Sample Geometry:
Sample Title: WGTV-13 09/16/2017

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLRB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/m2 ) (pCi/m2 ) (pCi/m2 )
K-40 1460.81 10.67 4.9749E+005 4.97FE+005 1.7099E+006
SC-46 889.25 99.98 1.5860E+004 1.59E+004 4.4257E4+003
1120.51 99.99 1.9918E+004 -9.4551E+002
CiO~57 122, 06 85,51 2.0522E+004 2.05E+004 -6.8942E+003
136.48 11060 1.4913E+005 -7.9346E+004
CO-60 1193 . 22 100.00 1.6546E+004 1.52E+004 -3.4206E+003
1332.49 100.00 1.5196E4+004 1.0466E+004
SE-75 96.73 o | 5986 6R+005 2.13E+004 -9.7234E+004
i ] 16,70 1. 0575E+005 2.2102E+004
136 . G0 59wl 2.7095FE+004 1.1059E+004
198.60 1:45 9. 3650E+005 5.1686E+005
264.65 59.80 2.1312E+004 -2.1700E+004
279.53 25.. 20 5.1261E4+004 -1.0008E+004
303. 91 1. 32 9.4936E+005 -5.9788E+005
400.65 11.40 9.5445E+004 -5.1641E4+004
KR-85 513,99 0.43 3.9220E+006 3.92E+006 1.3648E+006
KR-85M 15118 755 30 2.0055E+004 2.01E+004 -4.4649E+003
304,87 14.00 9.2026E+004 1.5887E+004
SR-85 513.99 28 .27 1.6989E+004 1.70E+004 591 21 E+003
Y-88 898.02 93.40 1.8356E+004 1.21E4+004 1.0709E+004
1836..01 99 . 38 1.2095E+004 6.0984E+003
CD-109 88.03 3y 7 6.6522E+005 6.65E+005 6.9117E+005
SN-113 2552, 1.93 7.0230E+005 1.97E+004 9.6721E+005
391.69 64.90 1.9738E+004 8.3667E+003
Cg-1.34 AT BB 1.46 8.5415E+005 1.83E+004 1.1064E+005
563..23 B3R 1.6662E+005 4.1430E+004
569..32 15,43 8.4382E+004 3.0114E4002
604.70 97.60 1.8352E+004 -1.3952E+004
795.84 85.40 1.8325E4004 -3.4426E+003
801.93 B 723 1 & L5 TEEGOD 7.6218E+004
1038.57 1] (GE) LT T95E+006 8.0741E+005
1167.94 L8 9.1647E+005 2.9015E4+004
1365 ; 15 3.04 5, 0802F+005 =4 . B8293E+004
Es=136 66.91 12,50 3.1939E4+005 1.49E+004 -1.7040E+005
86.29 6.30 4.0192E+005 2:3012E+005
T5% . 22 7.46 1.9860E+005 4.8163E+004
163.89 4.61 3.0456E+005 -2.0423E+005
176.55 1356 1.0005E+005 -6.9560E+004
273,65 12.66 1.0581E+005 4.0562E4+004
340.57 48.50 2.8058E+004 =3+ 31 35E+003



iclide MDA Report
Nuclide
Name

G136

Cs=137
Ce=138

GE=139
EU=152

EU-154

Energy

(keV)

gig.
1048.
1£85,
661.
138,
227.
408.
462.
546.
g7l
10094
1147.
1343.
1435
165 ,
i
244,
344,
411.
443.
4718 &
867.
964.
1085.
L1z
1407.
(265 7%
188
247.
401.
444,
478.
5874
582.
581.
625
076.
&892 5
1185
TR
156.

815,

845.
850.
873.
gH2 .
904.
995,

1004.

1128

50
07
34
65
10
76
98
79
94
80
78
22
39
86
85
78
69
27
Ll
98
£
32
01
78
Q2
95
07
25
S
30
39
26
56
00
76
22
59
42
76
30
86
35
35
64
20
13
05
30
76
40

Yield

,—\
oo
—

[\l
(Ne]

.70
.60
.70
s 12
.49
-5l
.66
s #0
.80
il
.80
.24
.14
w3l
0
.40
.49
00
v,
sl
.74
.16
.40
aye
ol
.70
.40
. 25
.« B3
¢ 49
+ b5
: 21
.25
. B8
« 21
y 52
.14
S
17
.00
«50)
+50
e
.3
A
<)
<05
+ 34
20
29

N e e S N N o - N W @ =
COWOBBNWNN OO OUOOS L (1100

rO
OO0 OONOOOONODOROOROOODOOOGTO

[

e

(

G\OOI—‘I\)LA)I——‘O\I\)[\)w-.'ICD-J‘@db-l\)l—‘U‘TUNUWHO\&LNHI—‘HLUI—‘nbLﬂLﬂHO\I—W—‘F—‘HLﬂUJI—'»h[\.)l—‘!—'l—"\ol\)l—‘

9/16/2017

Line MDA
pCi/m2 )

.4883E+004
.0493E+004
.5541E+004
.6591E+004
.1962E+006
.0342E+006
.9840E+005
.6792E+004
.3649E+005
.0928E+005
.7182E+004
.5350E+006
.3433E+006
.7638E+004
.7384E+004
.1715E+004
.8629E+005
.1910E+004
.T225E+005
.4260E+005
.1793E+005
.2839E+005
.4143E+005
.7806E+005
.2758E+005
.8221E+004
.3340E+004
.3848E+006
.9268E+005
.6442E+006
.5044E+006
.9262E+006
.4371E+006
.9424E+006
.7033E+005
.0585E+006
.7549E+006
.2078E+005
.3400E+006
. 8555E+004
.3880E+005
.9886E+006
LB1L52B£006
.0791E+006
.1485E+005
.3330E+006
.0595E+006
.5761E+005
.3337E+004
.6798E+006

1:06:07 PM

Nuclide MDA

(pCi/mz2 )

1.49E+004

1.66E+004
1.76E+004

1.74E+004
5.19E4+004

4,.33E+004

(

Page 6

Activity
pCi/m2 )

3B 39E+003
-D563E+003
.3581E+004
.2840E+003
.3245E+005
.1075E+004
.1621E+004
.0406E+002
.3891E+004
.3964E+005
.4046E+004
.7028E+005
. 6930E+005
.1244F+004
.7304E+003
.3525E+004
. 2782E+004
.6736E+002
. 1LTLIE+QDS
-.3851E+005
.1416E+004
.5427E+004
.7127E+004
.1453E+004
.5981E+004
.8907E+004
<D AB0E+003
213 TE+006
.7045E+004
.9428E+006
«2322E+005
.1946E+004
. 852TFE+005
.0347E+006
.1629E+005
.1872E+006
.8428E+005
.6623E+005
+ LA TEFODGE
s B3 15EA+DO3
.9260E+004
- B245E+0086
.2659E+006
.1875E+006
.0764E+004
« L7 TE4QDS
-4028E+005
.3090E+004
.6188E+004
.9457E+006



1clide MDA Report

Vo* +

o

Nuclide

Name (keV)

EU-154

HG-203
BI-214

934

2118
PB-214 4.

Eyr
87.
B4,
241.
295.
o
THD.

351

1140.
13471 .
1246.
1274.
14%94.
1596.
278,
609.
768.
806.
.06
110,
1155.
1238.
1280.
137 T
1385
1401.
1407.
150E.
1661,
1729,
1764.
1847.
.5h4

Energy

90
60
60
oL
08
45
19
31
36
17

25
19
1L
96
67
=1
50
98
15
28
60
49
44

81
11
0
80
98
21

Al

Yield
(%)

i
wikad
.80
.40
271
.80
.30
wcx S
.04
wd 3
21
.10
-6
.94
.47
il
.78
. DD
.48
« L8
v L
: 05
.80
.12
« 21
i 59
i 10
.10
.03
.49
« 20
.20
¢ 140

w

[N |

'_I
H~NWO-dPFRPWOORNUOWRNNHEFOMBHFHFUORFOWRUOGR~IHOMMOOO

=

[

w =

9/16/2017

Line MDA

(pCi/m2 )

HWhNMNON OO WO S PR & OWR P DWW - s

.6058E+006
LA496E+007
.8502E+4006
.9495E+004
.2894E+006
.8399E+005
.6747E4+004
.2102E+004
+2285FE+005
.0012E+006
.9086E+005
.3187E+005
.0299E+006
.1386E+005
.8789E+005
.0514E+005
.8438E+006
.1096E+006
.8596E+005
.5198E+005
.6835E+005
.9547E+005
.0441E+005
.51198E+005
.0000E+000
.3852E+005
«9159E+005
. 7405E+005
.2784E+006
.0010E+005
.9123E+4+004
.9817E+004
.3865E+006

1:06:07 PM

Nuclide MDA

(PCi/m2 )

4.33E+004

1.67E+004
4.21E+004

3.98E+004

Nuclide identified during the nuclide identification
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

the region is outside the spectrum,

(

-6

I 1

WO -IFPPFPORFRPONGS0-IRLNWON

1 I
R W

Page 7

Dotivity
pCi/m2 )

. 251LBE+006
.6994E+4006
. 7811E+005
.6714E+004
.5713E+004
.0522E+004
-BOOZE+003
.7184E+004
.6717E+005
+5539E+005
- TS 1EHITS
.2600E+003
.8145E+005
.1030E+005
.7509E+004
.0063E+005
.T738E+005
.0200E+006
.4209E+005
.1907E+004
.8826E+005
.1358E+4005
.3725E+004
.5340E+005
.0000E+000
-1899E+005
.6896E+005
.4589E+004
B Z3BEFDUS
.8509E+004
.6858E+004
.4630E+004
.5876E+005

or has not been calculated

Half-life too short to be able to perform the decay correction
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il GAMMA £ ECTZRUM ANALY IS FHAE A

rhkkhkhkhkkhhhhkhkkkdhkhhdhkhdkk mbhkkokbhhdkhhhkhkbkhkhkhkhhkdrhkhhkhhdd o hkhkhkhbhhkhhhhhkhhkhhkhhk

.lename: 3844
sport Generated On + 9/18/2017 12:51:¢28 EM

mple Title : WGTV-12 09/16/2017 V/
imple Description 4
mple Identification

mple Type ;
: B - qGCQ s

mple Geometry

:ak Locate Threshold : - 3.00

:ak Locate Range (in channels) : 1 = &5535

tak Area Range (in channels) - 200 - 8000

lentification Energy Tolerance : 1.000 keV

mple Size : 2.830E+001 m2 4

mple Taken On : 9/16/2017 12:40:00 PM

:quisition Started : 9/16/2017 12:41:27 PM

.ve Time 2 600.0 secondsV/

:al Time 2 600.2 seconds

:ad Time $ .03 %v//
Energy Calibration Used Done On ¢ 10/12/2016
Efficiency Calibration Used Done On v 12716/2016
Efficiency ID : ULAR _PLANE 90D

AL@EVHEM*Ei)

70\



:ak Analysis Report 9/16/2017 12:51:28 PM

» peak analysis results available for reporting purposes

Page

2



iterference Corrected Activity Report 9/16/2017 12:51:28 PM Page

B e e T VUV A PN DT

g NIJTCLITDE IDENTDPITEFICATIGN RE PO RI e

e R e e i 1k 1 I T 20 DI AL U E S S S S B

Sample Title: WGTV-12 09/16/2017
Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

IDENTIFIED NUCLIDES @ ccisciwvnswemumamenss

--------------------

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/m2 ) Uncertainty

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 kev

Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma

3



iterference Corrected Activity Report 9/16/2017 12:51:28 BM Page 4

e e e b i i D ol R s L L g i P

e INTERFERENCE CORRECITED REERORTI TR

i e i e T e i S i e e e S g S e e i i I U L i i

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/m2 ) Uncertainty
? = Nuclide is part of an undetermined solution

Nuclide rejected by the interference analysis

X
@ Nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

» peak search results available for nuclide analysis.
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'*-k******-k-k-k************‘k***‘k***************‘k‘k******~k*****-k-k******************

RN NIDTCLIDE MDA REPFORT g

:********‘k‘k*********-k-k-k'k'k'k**********‘k**********************‘k******************

Detector Name: 3844
Sample Geometry:
Sample Title: WGTV-12 09/16/2017

Nuclide Library Used: C:\GENIE2K\CAMFILES\STDLIB.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/m2 ) (pCi/m2 ) (pCi/m2 )
K-40 1460.81 10,67 4.5041E+005 4 .50E+005 1.4169E+006
SC-46 8885.25 99.98 1.2987E+004 1.30E+004 3.678%9E+003
1120 .51 9989 1.7056E+004 1.4936E+004
QOB 12 . 06 855510 1.9149E+004 1.91E+004 —1..52 92E+004
136.48 10.60 1.4321E+005 -8.7738E+004
CO-60 1173.22 100.00 1.8752E+004 1.55E+004 =2 HT59EE003
1332.49 100.00 1.5476E+004 -6.9246E+003
SE~T75 96.73 e Al 5.6202E+005 2.08E+004 -2.8499E+005
12 Tk 16.70 9.7628E+004 -8.0402E+004
136.00 29.20 2.557TTE+004 -3.1414E+003
198.60 1:45 8.9176E+005 =5.8652E+004
26465 59.80 2.0848E+004 1.4925E+004
27%.53 25,20 4.7244E4004 1:.:5519E+003
303..91 1.532 8.8837E+005 3,587 3FEH005
400.65 11 .40 1.0270E+005 -3.3474E+004
KR-85 513499 He 3 3.8455E+006 3.85E+006 1.0618E+005
KR~85M 151.18 78 .80 1. 931 5E+004 1.93E+004 1.5526E+004
304.87 14.00 8.3417E+004 3.8956E4+003
SR-85 513.99 B8 AT 1.6658E+004 1.67E+004 4.5997E+002
Y-88 898.02 93.40 1.6074E4+004 B2 1EAHU03 ~1.0418E+004
183600 99. 38 8.2060E+003 -2.9857E+003
CD-109 88.03 Baa 6.3337E4+005 6.33E4+005 2.3637E+008
SN=113 Db 7 B 1.93 6.1137E+005 1.75E+004 -2.7792E+004
391.69 64.90 1.7545E+004 1: GB35 EF0U3
C5-134 475, 38 1.46 7w 7T339E+005 1.66E+004 -4.9806E+005
563.23 B8 1.3396E+005 -5.9485E+004
569,32 15,43 7.3301E+004 -1.7253E4004
604.70 97,60 1.6605E+004 4,.3239E+002
795.84 85.40 1.7695E+004 -3.2685E+003
801.83 B T8 L.7713E3005% 4.3423E4+004
LO38 .57 1.00 L.-ZFBSRE00E 1.7026E+005
1167.94 180 9.3998E+005 -1.2533E+006
1365 . 15 304 4.3610E+005 5.4787E+004
@8=136 66.91 12.50 3.1369E+005 1.37E+004 -1.4280E+005
86.29 6.30 3.8358E+005 6.2178E+004
153.22 7.46 1.8556E+005 1.8538E+005
163.89 4,61 2.8198E+005 -4.2784E+005
1.76.55 13 56 9.7883E+004 1.3014E+003
213 b5 1266 8.8583E+004 =3. 77 63E+002
340.57 48.50 2.4312E+004 1.9641E+004



iclide MDA Report
Nuclide
Name

Ce=138

5—137
=138

CE-~128
Ell=152

EU-154

Energy

(keV)

818.
1048.

L2335

661.
138
2274

408.
462.
546.

g71.
1009,

1147.

1343.
1435.
165.

Lzl .
244,
344.
411.

443 .

178,
867.

964.
1085.
1112.

1407.
123,
188
247.
401.
444,
478.

Bo s
582.
5971 .

B25.
HI
692,

1154
Té:

756.

RS
845.
8 50

B934
H9Z.
904.
D86,
1004.
L1Z8 »

20
a7
34
65
10
16
98
78
94
80
78
22
59
86
85
78
G4
2%
11
98
89
32
01
78
02
25
07

2D

93
30
39
26
56
00
16
22
B8
42
76
30
86
5
25
64
20
73
05
30
76
40

Yield
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.60
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.49
w21
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« 1D
.80
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.80
.24
.14
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.40
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el
.74
.16
.40
.00
.30
« R
.40
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« A
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25
« By
. Sl
« 32
.14
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s 17
.00
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w0
« 8
S
+09
w0
B85
.34
)
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Line MDA
pCi/m2 )

.3661E+004
.8512E+004
.9533E+004
. 7495E+004
: LOUZEHOU6
.8724E+4005
.9410E+005
.6568E+004
.3446E+005
.9980E+005
«3291E+004
223 1TE4+008
.1348E+006
.1698E+004
.6411E+004
. 1280E+004
.T321E+005
.3840E+004
.5176E+005
L 99EE+005
.0688E+005
.6742E+005
=L 7E5OE+005
.5084E+005
.3046E+005
.8221E+004
.1580E+004
. 1875E+006
.8294E+005
.0384E+006
. 3325E+006
.5680E+006
.1084E+006
.6489E+006
» 724 2E+005
.3033E+006
.2830E+006
» F390E+005
.1901E+006
.1333E+004
.B678E+005
.8411E+006
.2848E+006
.0791E+006
-0911E+005
.9874E+006
- 8315E+006
-3966E+005
.9584E+004
«3751E+006

12:51:28 PM

Nuclide MDA

(pCi/m2 )

1.37E+004

1.75E+004
2.17E+004

.B4AE+004
.38E+004

S

4.16E+004

(

NN N0 3w

Page 6

Activity
pCi/m2 )

. 0233E+003
« 9V 22E+001
.3852E+004
.2465E+003
.1298E+005
« 2ZU35E+005
L.2662E+004
.6609E+004
.3598E+004
.0880E+004
.1857E+004
.6774E+005
« 3B 5E4+005
.4283E+004
.0968E+003
.5903E+004
.0421E+4004
.8802E+004
.2865E+005
.0983E+005
.0018E+003
L992TE4005
.A557E+004
.2147E+004
.4236E+005
.6321E+004
.0052E+004
~307TE+005
.6458E+004
.2117E+006
.3541E+005
.9216E+006
.5622E+006
.0694E+006
+B6973E+005
+ L BOOE+005
.2433E+005
.2688E+005
. B3TTE+006
.4104E+004
« 38 LEE+D0S5
.3307E+006
.3334E+005
. 4354E+005
.5752E+004
.2554E+005
.0032E+006
. 7563E+004
.9587E+003
.5066E+006



iclide MD

A Report
Nuclide
Name

EU-154

HG-203
BT-271:4

PB-214

Energy

(keV)

1140.
1241.
1246.
1274.
1494.
L8586y

279,

619,

168.
806.
934.
1120,
1158
1238.
1280.
137F .

1385,

1401.
1407.
1509..
1661.
1FEd,
1764.
1847.
2118,

74 .

of F

87

185

920
60
60
51
08
45
19
81
36
17
06
258
18
11
96
67
31
50
98
1.9
28
60
49
44
54
81
L

w20
88
241.
2.95.,
351.
e sl

80
98
21
92

Yield

(%)

22
o
.80
.40
w7
.80
.30
)
.04
#23
el
.10
.69
.94
.47
sl L
.78
5 ol
.48
i
. LS
s 05
.80
. 122
21
« 3.3
. 70
¢ 4
03
.49
20
sl )
« 10

e | w

=

L

—

w =
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Line MDA

(pCi/m2 )

HWORENONOGOUI WO UTE ~J WO WWER B RN W R BN ]

.3184E+006
.4496E+007
~-30665E+006
.2073E+004
.3728E+006
.0635E+005
.5341E+004
.6467E+004
-8 733E+005
+1936E+006
.6986E+005
L2 23EF005
.9384E+005
2B EEA005
.6852E+005
.4081E+005
.4760E+006
.0364E+005
.8596E4+005
.1883E+005
.0014E+005
.9547E+005
.4365E+004
. 391L3E4+005
.0000E+000
« 2953E+003
: B3 25E+005
.4535E+005
.1873E+006
.8630E+005
. 6585TE+004
. 7570E+004
.3116E+006

12: 51228 BM

Nuclide MDA

(pCi/m2 )

4,16E+004

1. 53EXD04
3.65E+004

3.76E+004

Nuclide identified during the nuclide identification
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

the region is outside the spectrum,
= Half-life too short to be able to perform the decay correction

W WNEP RPN O U WL

(

Page 7/

Activity
pCi/m2 )

.4745E+006
« 18 T0E+CUG
.8701E+003
.8187E+004
. 9265E+005
.7069E+005
. 6675E+003
. 0555E+004
.5183E+005
.5594E+005
.9846E+005
.8886E+004
.0449E+005
.649BE+005
v 33 T3E+005
.8455E+005
.4491E+005
. 71973E+005
.8664E+005
.8080E+004
.0516E+005
.1358E+005
.1166E+004
+bLI2ZEH005
.0000E+000
.4070E+005
.2806E+005
. 874 BEA005
. LZ3OE+006
.1364E+004
.2358E+004
.1228E+004
.0444E+005

or has not been calculated



R d S b b b b b b S S 2R db  Sb Ib b b b b S 2 S 2 dh Sh b b b b S S S S 2h Ih Ib Ib b b b b S S S 2R dh b b b b b b i b dh g db Ib b b b b b 2 dh 2 db db b 4

* Kk kK Kk

GAMMA

S PECTRUM

* Kk k kK

ANALYOSTIS

R e e A i dh db b b b b b i S dh S S S b b b i i i d A S S b b b b S S d d g A I S b b i i i e d AR I S b b S i i S i dh A A I I b b b S i i d IR I I 4

Filename: C:\Pete's Current Stuffl\LaCrosse\ISOCS stuff\WGTV spectrums\W

Report Generated On

Sample Title

Sample Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance
Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Dead Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

Efficiency ID

1/8/2018 7:44:48 AM
WGTV Sump 1m 180 collimator

WGTV 180

3.00
1 - 65535
1 - 8192
1.500 keVv

1.000E+000 sg meter

9/1/2017
9/1/2017

9:14:00 AM
9:14:48 AM

600.0 seconds
0603.8 seconds

0.63 %
10/12/2016
9/29/2017
WGTV sump



Peak Analysis Report 1/8/2018 7:44:48 AM Page 2

R e e A dh db db b b b S b e S A A S b b i i i i d A A S b b b i i S i dh A I S db b b i i i d g A I S b b b i i i dh A AR S S b b i b e d A g S S b b b 4

Kok KKk PEAK ANALYOSTIS REPORT Kok kKX

R e S A b b b b b S S 4R Ib Ib b b b b S S dR Sh b b b b S S S SR dh db Sb b b b b S S S SR AR IR Ib b b b b b S 2R SR IR Ib b b b b b b 2 dh dh Sb b b b b 4

Detector Name: 3844

Sample Title: WGTV Sump 1m 180 collimator
Peak Analysis Performed on: 1/8/2018 7:44:48 AM
Peak Analysis From Channel: 1
Peak Analysis To Channel: 8192
Peak ROI ROI Peak Enerqgy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Area Uncert. Counts
1 69— 82 77.59 19.24 1.11 6.65E+002 53.64 8.04E+002
2 2635- 2661 2648.40 662.26 4.03 2.22E+004 211.59 5.14E+003
3 3235- 3246 3240.78 810.34 0.34 1.50E+001 9.61 3.00E+001
4 5320- 5351 5335.60 1333.76 2.54 4.56E+002 26.39 4.80E+001
5 5834- 5865 5850.14 1462.26 3.23 4.31E+002 27.40 6.39E+001

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.000 sigma



Interference Corrected Activity Report 1/8/2018 7:44:49 AM

Page

R e e A i A db b b b b b i S dh g S S b b b i i i d AR AR S b b b b S S d dh A I I S b b i b i e dh AR I S I b S i i i i dh A A I I b b b i i i d I I a4

x oKk ok k NUCLTITPDE IDENTIFICATTION REPORT

* Kk k kK

R R d S b b b b b b S S SR dh  Sb Ib b b b b S S 2 dh Sh b b b b S S S S 2h dh Ib Ib b b b b S S S 2R db Ib b b b b b i b 2h g db Ib b b b b b b db 2 db db b 4

Sample Title: WGTV Sump 1m 180 collimator
Nuclide Library Used: C:\GENIE2K\CAMFILES\ESClearance.NLB

.................... IDENTIFIED NUCLIDES e et

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/sg m) Uncertainty
K-40 0.860 1460.81* 10.67 3.48172E+006 2.63943E+005
CS-137 0.974 661.65% 85.12 1.31495E+007 7.99653E+005

* = Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity

Energy Tolerance : 1.500 kev

Nuclide confidence index threshold = 0.30

Errors quoted at 1.000 sigma

3



Interference Corrected Activity Report

1/8/2018 7:44:49 AM Page 4

R e e A i A db b b b b b i S dh g S S b b b i i i d AR AR S b b b b S S d dh A I I S b b i b i e dh AR I S I b S i i i i dh A A I I b b b i i i d I I a4

* Kk Kk Kk Kk

INTEZRVEFEIZRENZCE

* Kk k kK

CORRECTETD REPORT

R R d S b b b b b b S S SR dh  Sb Ib b b b b S S 2 dh Sh b b b b S S S S 2h dh Ib Ib b b b b S S S 2R db Ib b b b b b i b 2h g db Ib b b b b b b db 2 db db b 4

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/sg m) Uncertainty
K-40 0.860 3.481717E+006 2.639429E+005
CS-137 0.974 1.314950E+007 7.996531E+005

?
X
@

Errors quoted at

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

1.000 sigma

*kkhkkkkkkk kK U N I DENTTIU FTITETD P E A K S *kkhk Kk kkk kK
Peak Locate Performed on: 1/8/2018 7:44:48 AM
Peak Locate From Channel: 1
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS Peak Tol.
No. (keV) Counts per Second % Uncertainty Type Nuclide
1 19.24 1.1077E+000 8.07
3 810.34 2.5028E-002 64.00
4 1333.76 7.6000E-001 5.79 Tol. CO-60
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.000 sigma
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R e e A dh db db b b b S b e S A A S b b i i i i d A A S b b b i i S i dh A I S db b b i i i d g A I S b b b i i i dh A AR S S b b i b e d A g S S b b b 4

NUCLTITPDE MDA REPORT

R e S A b b b b b S S 4R Ib Ib b b b b S S dR Sh b b b b S S S SR dh db Sb b b b b S S S SR AR IR Ib b b b b b S 2R SR IR Ib b b b b b b 2 dh dh Sb b b b b 4

* Kk Kk Kk Kk * k k kK

Detector Name: 3844
Sample Geometry:
Sample Title: WGTV Sump 1m 180 collimator

Nuclide Library Used: C:\GENIE2K\CAMFILES\ESClearance.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keVv) (%) (pCi/sg m) (pCi/sg m) (pCi/sg m)
CO-60 1173.22 100.00 8.2299E+004 8.23E+004 3.5545E+005
1332.49 100.00 8.8515E+004 3.8541E+005
Nb-94 702.60 97.90 3.1465E+004 3.15E+004 5.2336E+003
871.10 99.90 3.5357E+004 -2.0934E+004
Ag-108m 433.90 90.50 1.0259E+005 3.68E+004 2.9125E+003
614.30 89.80 6.6359E+004 4.0286E+004
722 .90 90.80 3.6778E+004 -3.3860E+003
Sb-125 427.90 29.80 3.0432E+005 3.04E+005 -2.3675E+005
600.60 17.77 3.3033E+005 1.4309E+005
Ba-133 81.00 34.10 4.4080E+005 1.27E+005 -1.4660E+006
356.00 62.05 1.2710E+005 1.1906E+004
CS-134 604.70 97.60 6.1241E+004 4.01E+004 1.4407E+004
795.84 85.40 4.0091E+004 2.1056E+004
+ CS-137 661.65% 85.12 2.9439E+005 2.94E+005 1.3150E+007
EU-152 121.78 28.40 3.3077E+005 1.38E+005 1.0199E+005
344.27 26.50 2.9186E+005 9.3608E+004
778.89 12.74 2.4678E+005 -2.3850E+005
964.01 14.40 3.1061E+005 8.7714E+004
1085.78 10.00 3.9917E+005 2.6718E+005
1112.02 13.30 2.8275E+005 -1.4123E+005
1407.95 20.70 1.3850E+005 7.5440E+004
EU-154 123.10 40.60 2.2954E+005 9.96E+004 -2.1179E+004
1274.40 35.00 9.9574E+004 -7.7725E+003
EU-155 105.31 21.20 5.0334E+005 5.03E+005 4.8033E+005
AM-241 59.50 35.90 8.0164E+005 8.02E+005 -1.8947E+005
+ = Nuclide identified during the nuclide identification
* = Energy line found in the spectrum
= Calculated MDA is zero due to zero counts in the region, or
the region is outside the spectrum, or has not been calculated
@ = Half-1life too short to be able to perform the decay correction





